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Make your own —' 


ACETYLENE 


as you need it— for LESS 








wal A size for every job — Adjustable pressure 
permits the use of any type of torch equip. 
ment — Underwriters’ Laboratory Approved 


VERY DAY—all over the world—thousands of SIGHT FEED Generators, in every 
size of plant, on every type of job, furnish hotter, purer acetylene, safely, con 
veniently, and at a cost of from 1/6 to 1/2 that of “bottled” gas ... ECONOMY, with 
out the sacrifice of convenience—ADAPTABILITY, which permits the use of 
ANY TYPE OR SIZE OF TORCH—VISIBILITY of the carbide supply, which permits PN 
the operator to ALWAYs KNOw just how much gas is available—these are | 


outstanding features. Six sizes and the SIGHT FEED Mani- i) 
fold System cover every requirement. Send for illustrated of : 
booklet, and learn what YOU can save! ~s | 






SF Torches and Regulators are 
as modern and outstanding as 
are SIGHT FEED Generators. 
Designed and engineered by lead- 
ing Autogenous Engineers, and 
tested in actual working condi- 
tions, this equipment is truly in 
a class by itself. Send for the 
SF Equipment Bulletin. 
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The Sight Feed Generator Co., dy 
Richmond, Indiana. 
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Booth No. 325 


ANOTHER INTERESTING 


OPERATION 





RESO 


Product of BASTIAN-BLESSING 





At the National Metal Congress 


YOU WILL FIND RESO IN ACTION WITH 


PRODUCTION WELDING 


REGO Greets Its Many Old Friends and Is Eager to Make Many 
New Ones—At This Booth You May Learn the PROFIT OPPOR- 
TUNITIES That Await Those Who Adopt 


Welding and Cutting Equipment 


Pioneers in Equipment for Using and Controlling High Pressure Gases 


RIT 


SM7e SM&2 SM5E SM55 SM53 








arvana ay 4 LENGTHS 64FT. D.E HOSE 
UNDERWRITERS LABORATORIES 


REGO “HIGH SPEED” WELDING OUTFITS 
For Mass Prodution Work 





246 E. Ontario St., Chicago, Ill. 
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Getting the Most Out of 
Welding Displays 


@ The most valuable contribution that the manufacturer 
of welding equipment and supplies can make toward the 
success of shows and welding conferences does not nec- 
essarily lie in an attractive educational display and demon- 
stration on welding or cutting; but it is in the direction of 
personal contact with users of the welding processes that 
the manufacturer can make his best contribution to the 
field. @The salesman or engineer who has a store of valu- 
able information at hand and is blessed with the knack of 
imparting that knowledge, with clearness, to others, is a 
most valuable representative of the manufacturing or dis- 
tributing establishment with which he is connected. Above 
all others in the organization, he should have first place 
when men are chosen to attend conferences and exhibitions. 
The sales promotion department can prepare the finest kind 
of educational display, but unless the men who administer 
the booth and meet the public show that they really have a 
knowledge of the equipment they are offering and show a 
sympathetic understanding of the problems put up to them 
by visitors, the displays and demonstrations will not mean 
much, and a big opportunity to render valuable service to 
the industry is passed up. This matter of choosing person- 
nel to man booths should not be passed up lightly. €The 
visitor himself should take full advantage of the oppor- 
tunity to meet those whose training and experience make 
them peculiarly fitted to discuss the equipment on display 
and to offer suggestions and explanations with reference to 
welding problems. Even the visitor who has no “problem” 
can often pick up a suggestion that will result in savings 
or in a better product. @ If both the manufacturer and 
the user of welding equipment and supplies are to receive 
full benefit from shows and conferences, those who man the 
booth must keep the interests of both in mind. Hence, 
manufacturers and distributors should give careful con- 


sideration in selecting the men who will represent them. 





Welding Shops Can Help in Making 
the Truck-Trailer Safe 


® Because of broken or disconnected couplings, trailers 
are becoming a menace to lives and property. Here is an 
opportunity for the welding shop to be of service to the 
safety movement, by insisting that the manufacturing or 





repairing of couplings be accorded only first-quality work 
and that the design be such as to insure against accidental 
uncoupling and against breakage. The job welding shops 
are getting many couplings for repair, and in some cases 
they are manufacturing couplings under contract. Hence, 
they have a heavy responsibility in this matter. 4 The 
need for a safety movement along this line was impressed 
upon The Welding Engineer when recently one of the 
magazine’s field representatives was forced into a ditch to 
avoid being hit by a trailer that was running wild after 
having broken loose from its truck. € Another recent case 
involves a job welding shop. While entering the plant of 
the Miller Welding Co. in Toledo, a truck-trailer became 
uncoupled, and the trailer ran wild and demolished a 14- 
ton bakery truck. Such occurrences are becoming more 
and more common. Reliable design and construction is the 


only solution. 





The Last Call to See the 
Biggest Show on Earth 


® It is opportune at this time to mention that after Octo- 
ber 31st, A Century of Progress (Chicago’s World’s Fair) 
will be no more. On November Ist, workmen will start 
demolishing the Fair buildings and tidying up the spaces 
left vacant so the 3-mile tract of land can be turned back 
to the South Park Board in condition for park use. The 
Fair has contributed mightily to spreading knowledge about 
welding and cutting and has demonstrated to many mil- 
lions of visitors that welding is a reliable, economical means 
for fabricating steel structures. Many of the exhibits at 
the Fair will be moved to the Museum of Science and In- 
dustry, located in Jackson Park, Chicago. Some of the 
buildings put up by individual exhibitors may remain. 
What disposition will be made of the Sky-Ride towers has 
not yet been decided upon. @ The Fair provided a com- 
mon stamping-ground, where the welding industry learned 
much and gave much in return. When the final curtain is 
dropped on the night of October 31st, all who are inter- 
ested in the advancement of welding knowledge and tech- 
nique will applaud the vision of hope and confidence that 
brought about the Fair and carried the plans through to 
success, and will entertain the hope that the next Fair, 
wherever it may be, will also be a monument to industrial 
progress and vision, in the making of which the welding 
and cutting processes will play an impressive creative part. 
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AN ADVERTISEMENT FOR NICKEL-BEARING WELDING RODS MANUFACTURED BY THE INTERNATIONAL NICKEL COM: 





NY 





INCE my lastletteron the 
subject of my journeys, 
I’ve been traveling high, wide 
and handsome. Everything 
has come my way from plas- 
tic jewelry tothe kitchensink. 


This plastic business is 
spreading fast. ‘“*Synthetic 
resins’’ the lab boys call their 
stuff, and they turn it into 
telephone receivers or false 
teeth or what have you? It’s 
a poor month goes by but 
what some new fabricator 
of plastic-making equipment 
gets the boss on the wire and tells him 
**Can Nick come right over?’’ Of 
course I can. And do. 


Last time it was four 46" steel jack- 
eted nickel pressure kettles with cast 
nickel agitators. All four had hemi- 
spherical bottoms, straight sides, and 
domed tops. The forming and weld- 
ing of these kettles and of their conical 
vapor removal pipes, looked at first 
about as complicated as a jigsaw puzzle. 
But we got it licked. 


This was a gas job. Oxy-acetylene 
was the only equipment on hand. I 
showed that nickel can be welded by 
gas or by any of the methods used on 
steel. Provided you watch a few small 
points: 


For one thing, no flux. Only bare 
nickel welding rod for gas-welding nick- 
el. And for another thing use a slightly 
higher heat than for similar construc- 
tion in steel. 


**Nothing to it,’’ said the welders 
on the job. ‘They caught on so quick 
I hardly had anything at all to do but 
sit down and chin while they ran 
through their work. 


THE 
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INTERNATIONAL NICKEL COMPANY, 


...and Wilter Wanchell has nothing on me” 


NICK RODDER 


Blonde Trouble 


One of our custom 
sink builders was 
having blonde trou- 
ble recently, and as 
in all such cases I 
am considered 
something of a Dr. 
Fixit, the boss sent 
me down to help 
them out. 


In this case, they 
were forming their 
sinksout of 18 gauge 
Monel Metal and soft soldering the 
joints. The solder joints, when first 
made, were a nice platinum blonde col- 
or. But after short service they turned 
a dark brunette shade that didn’t match 
the rest of the job at all—and besides, 
they were too weak. 


Here’s what we did: First, set up 
butt and corner joints with clamps. 
Then painted edges of sheet with Inco 
Gas Welding Flux in paste form. 
That improves the fluidity of the molt- 
en metal and at the same time prevents 
discoloration. 


The clamps kept the light gauge 








sheets from buckling. I used a small 
oxy-acetylene welding torch and built 
a neat, flat bead with a uniform weld 
appearance. After that operation the 
butt and corner welds were ground 
and polished, which makes a perfectly 
swell looking sink and one that is a 
lot stronger than a soldered job could 
ever hope to be. 


Result, no more blonde joints turn- 
ing brunette, and pleased customers 
for the fabricator. Which also makes 
him happy. 


Hoping you are the same, 


VW sR Rodder 


INCO WELDING SERVICE 





INCO WELDING RODS and FLUXES 
for PURE NICKEL 


Oxy-Acetylene .. .‘‘T’’ Nickel Gas Welding Wir: 

Metallie Arc... INCO Nickel Metallic Are We 
ing Wire No. 31 

Carbon Are .. INC 0 Nickel Carbon Are Weld 
ing Wire No. 21. 


for MONEL METAL 
Oxy-Acetylene ... Monel Gas Welding Wir 
‘or flux see * below 
ne Wire Are. _teG O Mone! Metal Arc W: 


Carbon Ave, .INco Mone! Carbon Are Weldi: 
Wire No. 


aa INCONEL 
Oxy-Acetylene . . . Inconel Gas Welding Wi 
For flux see ** below 
Metallic Arc. 
Wire No. 


fer NICKEL-CLAD STEEL 
Ufor welding of Nickel side) 
Oxy-Acetylene.. .*‘T’’ Nickel Gas Welding Wir: 
Metallic Are... INCO Nickel Metallic Are Weld 
ing Wire No. 31 and No. 35+ 
nm Arc... INCO Nickel Carbon Are Welding 
Wire No. 21. 


Inconel Metallic Are Welding 
$2. 


+ 
FLUXES 

*INCO Ges Welding and Brazing Flux f 
Mone] M 
o° ~ Sea Gas Welding Flux is recon 
mended for Incone! 
+ For vertical welding. 
No flux is used for the gas welding of Pu: 
Nickel or Nickel- -Clad Steel. 

a 
ECO welding materials as listed can most convenient 

be obtained through regular INCO distributors 

Detailed aietes instructions furnished on reques' 











INC., 67 WALL STREET, NEW YORK, N. Y. 








| ThoWolding Engineer 


all 
uilt 
eld 
the 
ind 


tly 
sa 
uld 
rmn- 


ers 


kes 








VOLUME 19 


SEPTEMBER, 1934 


NUMBER 9 





Cast-Iron Arc-Welding of 
Wobbler Ends of Strip-Mill Rolls 


m By C. E. PHILLIPS 


WO strip-mill rolls of east iron 
with a slight ehrome content, each 
having a fractured wobbler end, 
were recently repaired in a total time 
of approximately six hours, using the 
ire-welding process. 
The two wobbler ends were broken at 


vractieally the same place, as shown in 
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Dimension Drawing of Wobbler End, 
Showing Approximate Location of Break. 


the diagram. Instead of V-ing out and 
welding at the place of fracture, the 
rolls were placed in a lathe and the 
obbler ends eut down to the bearing 
d new wobbler ends built up by depos- 
ng weld metal. 
After. leaving the lathe, the rolls were 
placed on end to provide a flat surface 
which to make the deposit, a suitable 
ffold was erected for the operators, 


] 


d in each ease the roll end on which 


C. E 





$= hundred and forty 


pounds of electrodes was de- 
posited by four operators in 
one hour and twenty min- 
utes, without preheating. The 
deposit was soft and easily 
machined. 





the deposit was to be laid was heated 
with three large oxyacetylene welding 
torches for approximately 20 minutes, 
bringing the metal up to approximately 
1400° F, 

The welding operations were then 
started, using four men and four are 
welding machines operating at approxi- 
mately 450 amperes. Each of the oper 
ators was assigned to one of the four 
pods of the wobbler, with all alternately 
applying metal to the center section. 
Areast rod of three sizes—,., % and 
1 in.—was used, the different sizes be- 


necessary to allow proper control 
of the heat. 








Two Wobbler Ends 
Completely Built 
Up by Arc 
Welding. 








Phillips & Co. 








Strip-Mill Roll with Badly Worn Wobbler 
End, Showing Pod Broken Off. 


The actual welding time on the first 
roll was 1 hour 55 minutes, and the 
second roll required only 1 hour 20 
minutes. A total of 140 lb. of Areast 
electrodes was deposited in the actual 
welding time of 3 hours 15 minutes. 
The total time for setting up and weld- 
ing was approximately six hours. 

The welding was done in a manner 
requiring practically no machine work 
on the wobbler ends after welding. The 
deposited metal was carefully checked 
and found to be soft and easily ma- 
chined at any point. 

In another type of repair on wobbler 
ends, a broken-off pod was rebuilt and 
the worn surfaces of the other pods 
built up 1 in, The time required for 
the actual welding by two operators and 
one helper was 1 hour 20 minutes, using 
10 Ibs. of Areast electrodes. 

In all these eases, it was necessary 
that all the deposited metal be free from 
hard iron and that it machine easily. 
No difficulty was experienced in ma- 
chining any of the deposited metal 
where machining was necessary. 
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One of Four Dormitories Having Welded Steel Frames. 





Steel Frame Erected, Ready to Receive Floor and Roof Joists. 


All-Welded Steel Frame Buildings 





for Leland Stanford University 


mw By W. E. ARCHER 


Staff Correspondent, The Welding Engineer. 


HE recent construction of the 

Lagunita Court, at Stanford Uni- 

versity, in Palo Alto, Calif., en- 
tailed the use of all-welded steel frames. 
In this project there are four large 
dormitories and one separate kitchen. 
The dormitory buildings are 42 ft. 6 in. 
wide and two stories high. Two of these 
buildings are 156 ft. long, the other two 
are 209 ft. long. 

The first-floor construction is_ steel 
truss joists supporting 2x4-in. sleepers 
with centers spaced 17 in., placed at 
right angles to the joists. On top of 
these sleepers are the sub-floor and a 
hardwood flooring. 


The second floor is also supported on 
steel truss joists. The ceiling of the first 
story is attached directly to the bottom 
chord of the joist and is composed of one 
layer of l-in. Thermax with the plaster 
applied direetly onto the Thermax. Above 
the steel joists are 2x4-in. sleepers, 
spaced 17 in. on centers, supporting the 
l-in. sub-floor, % in. of Celotex, and a 
hardwood flooring. 

The ceiling of the second story is com- 
posed of steel truss joists supporting 
Bar-X metal lath and plaster. 


Are-welding was employed exclusively 
in this work, which was done by the 
Soule Steel Co., of San Francisco, Calif. 

There are many advantages in this 
type of construction, among which are: 

(1) The fire hazard is minimized, 
thereby obtaining the low fire insurance 
rate of 57 cents per $100 per year, as 
compared to 90 cents per $100 on wooden 
frame construction, or 70 cents per $100 
on wooden frame construction with 
sprinkler system. 

(2) This type of construction is ad- 
mirably adapted to earthquake-resistance 


design, where lateral forees are in- 
volved. The welded steel construction 
has a certain amount of flexibility, 


which prevents sudden ruptures due to 
violent earthquake stresses. Moreover, 
all stresses can be accurately determined 
—something with wooden 
framework and nailed connections. 


impossible 


(3) The termite hazard is entirely 
eliminated. 

(4) Shrinkage, one of the worst prob- 
lems confronted by the architect, builder 
and owner, is entirely eliminated. 


(5) Adequate space is provided for 
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Welding Steel Joists in Place. 
(Small horizontal continue angle at bottom of 
joist insures an absolutely level bearing for l 
floor joists.) 











conduits and plumbing through 
joists, or through the open-web stud s 


tem. 








Looking Through One Wing at Second Floor. 


(The view at the left, looking through a dormitory wing, was taken before the installation of the cross partitions. Note the window openings in the 
side wall and the door openings along the corridor walls.) 
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Steel Frame Erected for Kitchen. 
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(6) The time of erection is greatly 
redueed, due to the fact that the walls are 
made up in panels in the shop and are 
ready to be erected immediately upon ar- 
riving at the job. This greatly reduces 
the job overhead. 

The exterior frames are all-are-welded 
trussed studs made up in panels of sizes 
to handle conveniently in the field and 
with openings provided for windows and 
doors and recesses under the windows 
for radiators. All shop and field connec- 
tions, ineluding attachment of bracing, 
are are-welded. The studs are two stories 
high, running from the foundation tc the 
eaves. A ledge is provided at the second- 
floor line to support the second-floor 
joist. 

Interior frames are also are-welded. 
This partition is 4 in. thick, the inter- 
mediate studs being formed of cold-rolled 
channels and the main studs at the line 
of the cross partitions consisting of 4-in. 
are-welded trussed studs similar to those 
in the exterior walls. The studs at the 
line of the cross partitions are made 
heavier as they are to provide additional 
strength to absorb earthquake stresses. 

The channels are approximately 10 ft. 
6 in. wide by two stories high with open- 
ings provided for doors, hose reels, cabi- 
nets, ete. These frames are sufficiently 
welded and are adequately braced to sus- 
tain all the loads which it is contemplated 
they may be called upon to carry. 

The floor joists are all Soule Steel 
Co.’s are-welded steel joists of deter- 
minate truss design. All panel points 








Details of Welded Connection of Floor 
Joists to Corridor-Wall Studs. White 
Marks Indicate Welds. 


have sufficient welding to fully develop 
the stresses. in the members connected. 
The main joists are all 42 ft. long extend- 
ing from out to out of building, and are 
welded to the interior bearing walls as 
well as to the exterior walls. This pro- 
vides a system of wall and floor framing 
all definitely and rigidly connected to- 
gether, 

Erection of the four dormitories and 
kitehen commenced May Ist and was 
completed during June. All material of 
steel construction in these buildings was 
supplied by the Columbia Steel Co., of 
San Francisco. 


British Now Accept Welded 
Pressure Vessels 
By GEOFFREY BLACKALL 


A most important advance in the ac- 
ceptance of fusion welding technique in 
the United Kingdom is represented by 
the recent issue of a specification relat- 
ing to fusion-welded pressure vessels for 
land usage by Lloyd’s Register of Ship- 
ping. This publication of the require- 
ments of Lloyd’s Register, regarded 
internationally, is not of course a pio- 
neer effort. However, the Register is 
the first important insurance body in 
Britain to take so progressive a step. 

The first noteworthy point in the 
specification is that the term “fusion 
welded” is defined as applying only to 
types of welding in which the parent 
metal and the weld metal are at all 
times protected from atmospheric con- 
tamination. The specification accepts 
the oxyacetylene or the oxy-hydrogen 
process, the metal-are process with cov- 
ered electrodes, or any other electric-are 
process in which the are stream and the 
deposited weld metal are shielded from 
atmospheric contamination. 

Another notable feature of the speci- 
fication is the distinction it draws be- 
tween fired pressure vessels subject to 
internal steam pressure above 50 Ib. 
per sq. in. (Class 1 vessels), and pres- 
sure vessels not included in this cate- 
gory (Class 2 vessels). 

An X-ray test is called for in connec- 
tion with the welding of Class 1 vessels. 
It is first required that any concern 
desiring to be ranked as competent to 
undertake Class 1 work, after having 
satisfied Lloyd’s Surveyors that it is 
properly organized for the exeeution of 
welding work of that grade, shall carry 
out a number of qualifying tests. 
Among these is the submission of X-ray 
photographs of portions of the test 
plate welds, together with photomicro- 
graphs of the weld metal, fusion zone, 
and plate, and these are placed on ree- 
ord by Lloyd’s Register. 

In the ease of Class 1 vessels, X-ray 
photographs are to be taken of the en- 
tire length of each welded seam, both 
longitudinal and circumferential, the 
pictures being marked for identification 
with the parts of the seams. The X-ray 
methods employed are required to be of 
such accuracy as to reveal any defect 
having a quantitative thickness greater 
than 2% of the depth of the weld, this 
being checked by a negative supplied 
by the manufacturer. . Defects revealed 
by the X-rays are to be cut out, re- 
welded, and again X-rayed. 

The following seven separate tests 
are required of the welds themselves: 
(1) A tensile test of an all-welded 
specimen cut from an extended portion 





of the welded joint; (2) a bend test 
taken across the weld; (3) an impact 
test taken at the junction of the weld 
and the parent metal; (4) an impact 
test of the weld metal itself; (5) a 
tensile test taken across the line of the 
joint; (6) a test of the specifie gravity 
of the weld metal, which is not to fall 
below 7.8; and (7) various photo- 
graphic tests. 

One photomicrograph of 100 magni- 
fications is to be taken at four points 
on a cross-section of the parent metal 
and weld, as follows: In the parent 
metal remote from the weld, in the par- 
ent metal close to the weld, in the fusion 
zone, and in the weld metal. The photo- 
micograph is required to show a sound, 
homogeneous weld and a normal refined 
and uniform grain structure. 

Class 2 vessels are accepted if made 
with fusion-welded joints satisfying ma- 
terially less stringent requirements than 
those outlined above for vessels of Class 
1. For example, X-ray testing is not 
specified, reliance being placed on an 
overload hydraulic test, which test must 
also be carried out on Class 1 vessels 
in addition to the X-ray tests 

This specification appears to bring 
the British welding industry into line 
with the welding industries of the 
United States and Continental Europe 
with respect to pressure-vessel construe- 
tion, and to provide British welders 
with a long-delayed opportunity of 
proving the worth of the claims which 
they have been making for several years 
past. 





Dr. Jacobus Addresses 
Los Angeles Section 


The first fall meeting of the Los 
Angeles section of the American Weld- 
ing Soeiety, following the usual sum- 
mer vacation, was scheduled for Tues- 
day evening, Sept. 18th, at the Los An- 
geles Athletic Club. This was a joint 
dinner conference in conjunction with 
the American Society’ of Mechanical 
Engineers and was given in honor of 
Dr. David 8. Jacobus, president of the 
American Welding Society and past 
president of the Ameriean Society of 
Mechanical Engineers. 

According to the program, Dr. Ja- 
cobus addressed the meeting on the sub- 
ject, “Modern Developments in Weld- 
ing.” Interesting lantern slides were 
shown in connection with the talk. 

Dr. Jacobus is advisory engineer for 
the Babeoeck & Wileox Co. and is the 
chairman of the Boiler Code Committee 
of the A. 8. M. E. He has a vast fund 
of knowledge on the subject of welding 
and its application, particularly in con- 
nection with pressure vessels, boilers 
and such structures as the Boulder Dam 
penstocks. 
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An ingenious torch welding machine and conveniently operated ji 


© 


for clamping the work, make for economy and speed in the 


Welding of 


Refrigerator 


Parts... 


By L. C. MONROE 


Staff Correspondent 
The Welding Engineer 


HIGH degree of ingenuity and 

skill in the applying of welding 

to the manufacture of domestic 
refrigerators is evident in the plant of 
the Norge Corporation at Muskegon 
Heights, Mich. Here the welding blow- 
pipe is used for making parts in the 
freezing units, fabricating the cabinets, 
and for soldering during the assembling 
of the freezing units. 


Special Machine for Welding 
Receiver Shells 


It is in the producing of the parts of 
the cooling device—more especially, the 
receiver shells—that particular skill has 
been demonstrated. A specially devel- 
oped machine is used by which the eir- 
cumferential seams of these shells are 








Welding 100 Shells Per Hour With a 
Multi-Flame Torch. 


(In the foreground are two halves of a shell 
ready to be inserted into the work cradle and 
swung into the preheating and welding flames.) 


welded at the rate of 100 per hour; some 
of the operations are performed auto- 
matically and the human element is 
largely eliminated. This machine, which 
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Cooling Units for 
Norge Refrigerators 








Soldering 


was developed by N. G. Copely, tool en- 
gineer of the plant, is highly efficient 
and produces neat welds of high quality, 
which consistently withstand 
tests of 400 lb. per sq. in. 


pressure 


These receiver shells are really reser- 
voirs, and constitute the starting and 








The 


Shells 
Brackets Are Welded On. 


Are Held in a Jig While 


finishing point of the circulating refrig- 
erant. Each shell is constructed of one- 
pass cold-rolled 14-gage metal, stamped 
in two halves, each 41% in. in outside 
diameter. The shell, consisting of two 
halves joined together, is 91% in. long. 

The machine has a work eradle consist- 
ing of Y-shaped frames supporting three 
sets of jaws made of “Misco” metal, a 
heat-resisting chrome-nickel alloy. Each 
set of jaws holds the two halves forming 
one of the shells. 


Shells Are Preheated 
Before Welding 


The welding operation is performed in 
three steps. First, the operator inserts 
two halves of a shell into the set of jaws 
nearest him, and lines the work up. Next, 
he revolves the eradle downward, one- 
third of a revolution, which brings the 
parts into the flame of a preheating torch 
burning a mixture of city gas and com- 
pressed air; in this position, the parts 














are spinned rapidly, the speed being « 
trolled by the operator, thus assur 
uniform heating. Another one-t 

revolution of the cradle places the s 
of the shell within range of the fla 
from a six-flame Oxweld machine we 
ing blowpipe, where the part is mad 
revolve much slower-than when in 

preheating position, a complete rev 
tion of the part being made in 40 to 
seconds. This last operation complet: 
the weld, and the 
eradle another one-third revolutior 
which brings the completed shell aroun 
to the operator, who removes it from t 

jaws and inserts another pair of sli 
halves. 


operator turns t 


Each time the work cradle is turne 
third of a revolution, the operator r 
moves a completed shell and inserts tw 
halves to be welded together. The sai 
turning operation moves a shell into t! 
preheating flame, and the shell that ha 
just been preheated is advanced into t 
welding flames. 


Torch Fuses Flanged 
Edges Together 


The welding operation consists mer 
of fusing together the flanged edges « 
the sheii halves, no filler rod being 1 
quired. The welding head is equipp: 
with No. 2 tips, and both it and the blo. 
pipe are water-cooled. (See 
on front cover.) 


illustrati 


The work cradle is locked in its thr 
positions. To revolve the cradle, the o 
erator must press a pedal, releasing | 
cradle. 

Before preheating was adopted in t 
operation, many of the welded shells w 
rendered defective by the forming 
fine hair-line checks alongside the we 
and running at right angles to the wel 
It was thought that these checks w: 
due to the drawing operation in flangi 
and not caused by the welding. In dra\ 
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i: : the halves, the.edges are flanged 
o. (ward, stretching the metal and setting 
u; high stresses. The effect of the pre- 
heating operation is to reduce these 
stresses or remove them altogether. No 
d: tieulty has been experienced sinee in- 
cliding this step in the procedure. 


Before the two halves of a shell are 
assembled for welding, one of the halves 
is set on a revolving jig and an insert is 
brazed into the end, the operation being 
performed with a hand toreh and Tobin 
bronze. 

Eaeh shell, after leaving the welding 
machine, has two brackets welded on, 
this operation being performed on a jig. 
The shell is then tested with sulphur 
dioxide at,150 Ib. pressure, which is in 
addition to the occasional 400-lb. test 
already mentioned. 


Refrigerator Linings Are 
Welded in Jigs 


Welding is also used to fabricate the 
inner lining of refrigerator cabinets. 
Kach lining consists of a 3-sided box 
formed from one plate, with ends welded 
on, leaving one side open for the refrig- 
erator door. Machines containing two 
jigs apiece were devised for the welding 
of these box-shaped linings. One of the 
linings, with its ends, is set up for weld- 
ing in each jig, allowing each machine to 
accommodate two of these boxes. 


Each jig consists of two water-cooled 
plates, the lower one being stationary 
while the upper one ean easily be raised 
by means of a counterweight. The end 
piece to be welded to the box is held 
rigidly in place: between these two plates. 
The cabinet is held solidly in its proper 


, 


position by means of a bar which clamps 
it on three sides. 

With the end in place, only a little of 
the corner shows, which is sufficient for 
welding. When used as food compart- 
ment liners, these boxes are made of 18 
and 20 gage metal, the former size being 
used for the larger models. Some of 
these liners contain as much as 108 in. 
of welding on each end. 

Two welders are used on each jig. 
They jointly set up the work, and both 
start to weld in the middle of the back 
seam, each man then working around and 
welding his side of the box, The welding 
torch melts down the edges and fuses 
them together. Generally, filler rod is 
not used exeept when finishing the weld 
at the corners. 

When the first end has been welded, 
the welders remove the side clamp and 
the top plate, slip out the box, reverse it, 
and set it up for welding the other end, 
in the same manner in which the first end 
was welded. Only a few seconds are re- 
quired to reverse each box. 

With both ends welded to the liner box, 
it is sent to another welder who welds two 
lugs onto the ends. These lugs are to 
facilitate handling the liner through the 
furnace and are later removed. 


Progressive Application of 
Lower-Melting-Point Solders 


Torches are also employed for the as- 
sembly of the cooling units. Forty girls 
are engaged in the operation of soldering 
these parts together, using Weldit torches 
with No. 5 tips reamed out to No. 7 ori- 
fice. Oxygen at a pressure of 20 Ib. and 
city-gas pressure equal to 12 in. of water 
are used. 




















Welding Ends on Linings of Refrigerator Cabinets. 


The first step in the assembly operation 
is the soldering of the ends of 13 copper 
tubes into brass headers. Each girl com- 
pletes between 16 and 20 of these tube- 
and-header assemblies an hour. On this, 
the first operation, a high-melting-point 
solder is used, and on each succeeding 
operation a solder of somewhat lower 
melting point is employed. In this way, 
no soldering operation will require such 
heat as to melt any of the joints previ- 
ously soldered. Jigs play an important 
part in lining up the work; they hold the 
parts in place and retain the solder so 
that it will not run through and elog up 
the lines. Many of these jigs are air- 
operated. 

These torch-soldered assemblies are 
tested with an air pressure of 325 Ib. 
Fewer than one-quarter of one per cent 
of these assemblies show leaks, reports 
Mr. Copely. 

Experiments were made with various 
gases for soldering. Oxyacetylene was 
found to be too kot, while city gas and 
air gave a flame that was too large and 
not concentrated enough. City gas and 
oxygen have proved ideal. 


Gas-Welding Code Authority 
Elects Ten Members 


At a meeting of the National Oxygen 
& Acetylene Association held in Chicago 
Sept. 11th, ten members were elected as 
the supervising ageney, which is the Code 
Authority for administrating the gas- 
welding code. 

Five members elected on the basis of 
sales volume were: J. D. Swain, vice- 
president, The Linde Air Products Co.; 
G. B. Walker, vice-president, The Linde 
Air Products Co.; J. H. Rodger, vice- 
president, Oxweld Railroad Service Co.; 
W. C. Keeley, assistant vice-president, 
Air Reduction Sales Co.; and C. D’W. 
Gibson, general sales manager, Air Re- 
duction Sales Co. 

Five additional members elected by nu- 
merical vote were: Parker B. Francis, 
president. Puritan Compressed Gas 
Corp., Kansas City, Mo.; D. J. Will, vice- 
president, Stuart Oxygen Co., San Fran- 
ciseo, Calif.; C. E. Engler, president, The 
Balbach Co., Omaha, Nebr.; R. B. Swope, 
president, Southern Oxygen Co., So. 
Washington, Va.; and R. R. Dickson, 
president, Carbo-Oxygen Co., Pittsburgh, 
Pa. 


Cleveland Technical Groups 
Cooperate on Programs 


The chairmen and secretaries of the 
technical and semi-technical organiza- 
tions in the Cleveland district held a 
meeting on Sept. 5th, so each might be- 
come acquainted with the plans and ob- 
jectives of the other groups and render 
assistance in planning and correlating 
programs. A similar meeting was held 
last year with gratifying results. 
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The electrode material is an important factor in 





Making Dependable, Speedy, Racncsdicn! 
Resistance Welds... 


m= By CHARLES L. PERKINS 


Consulting Welding Engineer 


HEN electric resistance welding 
was first introduced, consider- 
able difficulty was experienced 


in obtaining a proper electrode material. 
Much time and money were spent in an 
effort to develop a material that would 
give the required conductivity and, at 
the same time, withstand the necessary 
pressure to produce a good weld. 

Copper was found to be far too soft 
to withstand the high pressure and high 
currents common to this type of weld- 
ing. The electrode would mushroom un- 
der the continuous hammering, changing 
the current density and alignment, thus 
affecting the proper heating of the met- 
als to be welded. 

Electrodes made of castings . were 
tried, but often the cast electrode was 
found to be porous and, whether the al- 
loy contained silicon, phosphorus, or 
any material of like nature, the results 
were far from satisfactory and the cost 
was considerably higher. 

Forged copper electrodes offered some 
improvement, but the life was not suf- 
ficiently increased to warrant the addi- 
tional cost. 

Attention, at this time, was focused 
upon water-cooling the electrode. A vast 
improvement was found when sufficient 
cooling was introduced, but this did not 
do away entirely with the annealing of 
the electrode. 


Tungsten-Copper Electrodes 
Make Their Appearance 


Obviously, an entirely new develop- 
ment was required. A material 
would be hard enough to stand the abuse 
to which the welding electrode is sub- 
jected and, at the same time, allow suf- 
ficient electrical conductivity to ereate 
perfect welds, was sought not only by 
the welding-machine user but also by the 
welding-machine builder. With such a 
material, the scope of the electrie weld- 
ing industry could be widened to un- 
limited possibilities. 

Therefore it was a relief for the en- 
tire electric-welding industry, for the 
builder as well as the user, when the 
first test was made with tungsten-copper 
alloy, which was approximately ten years 
ago. 

This alloy had the good characteristic 
‘of copper with high conductivity, but 


that - 


the bad feature of tungsten with low 
conductivity, but on the other hand the 
hardness was many times increased and 
very desirable. However, in some cases 
mistakes were made by using this mate- 
rial for jobs on which it was unsuitable 
—for instance, as spot welding elee- 
trodes. The tungsten contained in this 
alloy had a bad influence, as it evapor- 
ated and made these electrodes unusable 
in a short time. The low conductivity 
of these electrodes may have had some 
influence in this direction. The hard- 
ness, of course, was higher than was 
used before. This experience naturally 








Fig. 1. Employing Copper-Tungsten In- 
serts for Projection Welding. 
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Fig. 2. Electrodes Faced With Hard Alloy 
to Withstand High Clamping Pressure. 


led to the conclusion that this eopper- 
tungsten alloy was a superior material 
for butt and flash welding electrodes, as 
electrodes for these methods were not 
affected by the heat. As the result of 
this, many problems could. be solved 
which heretofore had been: almost im- 
possible to develop without the use of 
this alloy. 


Industry Adopts the 
Projection Welder 


About 1926 the projection welder was 
generally accepted in industry. This 
method required a welding die or elee- 
trode of intense hardness; one that 
would stand up under high pressure 
without fracturing or pitting. Cop- 
per-tungsten alloy was used in the 
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form of pads or inserts, as shown in 
Fig. 1, silver brazed to a copper back 
ing die. Excellent results were 
tained. Today, this method is unive: 
sally used throughout the automotive in- 
dustry, reducing the manufacturing 
costs far beyond their fondest expecta- 
tions. Not only does this alloy save 
many dollars in time and labor in re- 
dressing the dies, but the little pads can 
be readily replaced when necessary. 
Added to savings possible through great- 
er life, this method, which is known as 
cyele welding, reduces the welding time 
of 3 to 5 seconds with spot welding, to 
but a mere fraction of a second. _ 

Such superior results were shown im- 
mediately upon the presentation of the 
projection welder, that the method de 
veloped with startling rapidity. Within 
two years, machines were built which 
were able to weld thirty to forty spots 
on +',-in.-thick sheet metal simultaneous- 
ly. Machines up to-500 kva., with a 
pressure of several tons per square inch, 
were developed for this purpose. This 
could never have been accomplished sat- 
isfactorily without this hard-facing ma 
terial. 


Only the expert, who has to deal with 
such problems, is able to appreciate 
what the welding engineer or welding- 
machine designer has to encounter in or 
der to produce today’s production con 
sisting of as many as 30 welds per min 
ute or an average of ten spots on eac! 
welding operation. The slightest impres- 
sion in the electrode surface, which 
would most certainly occur in soft elec 
trode material, would create 
and hundreds of poor welds. 


hundreds 


Hard-Alloy Electrodes Result in 
Neat, Economical Welds 


Not only does projection welding de 
pend upon such hard alloys, but th 
same applies to the welding of stainless 
steel, Armeo iron, and certain other ma 


terials, in the welding of which the weld 


ing eyele must be extremely short 
order to prevent corrosion and disco! 
oration, and also to maintain the ductile 
grain structure. The advantages when 
using hard alloys as such, are that dies 
ean be operated closer to the heat zone, 
thereby keeping the energy required for 
welding at the minimum. 

In welding stainless steel, electrodes 
faced with such alloys. are used exc! 
sively, inasmuch as copper ‘electrodes 
could not possibly stand the high clam 


ing pressure necessary. The pressure re 
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quired for welding this material is sub- 
stantially higher than that used in the 
welding of mild steel. Fig. 2 shows how 
the eleetrodes are faced with alloy. 
Added to the high pressure encoun- 
tered is the thinness of the material, ar- 
ticles manufactured from stainless steel 
often being made of much thinner stock 
than mild steel. Therefore, the proper 
alignment of the electrodes is of much 
greater importance than when manufac- 
turing articles of other metals, and a 
very hard electrode material is advis- 


able. 


Cycle Welding Follows 
Development in Timing 


The modern spot welder, known either 
as a quick or cycle welder, came into 
the picture as soon as dependable weld- 
ing controllers were introduced. These 
controllers permit spots to be made in a 
fraction of a second, similar to the pro- 
jection welder, and the welds are much 
more dependable than those obtained by 
the older method of spot welding, which 
is shown in Fig. 3. Here again the weld- 
ing engineer takes advantage of the very 
highly regarded copper-tungsten alloy, 
because the same condition oceurs as 
with stainless steel welding—namely, 
the necessity of speed, lack of corrosion, 
and the elimination of electrode impres- 
sions. Fig. 4 explains the so-called quick 
welding process. Due to the fact that 
these welds are made within such a short 
time, the metal fuses between the sheets, 
the outside hardly having time to dis- 
color, and the electrodes are not in con- 
tact with the welding heat. 


Hand in hand with the development 
of the eopper-tungsten alloy, experi- 
ments in metallurgical research were un- 
der way to create electrode material suit- 
able for spot welding. The projection 
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Figs. 3 and 4. Spot Made by Ordinary 
Spot Welder (Left) and That Made by 
Cycle Welder (Right). 








method, in spite of the rapid weld which 
it performed and for which such suitable 
material as eopper-tungsten alloy was 
found, could not eliminate the older spot- 
welding method. In spite of the rapid 
development of the projection-welding 
method in the last five years, the demand 
lor spot-welding machines has been even 
greater and has increased in proportion 
to other welding methods. The reason 
for this may be traced back to the in- 
troduetion of the all-steel automobile 


body, steel furniture, ete., for which a 
tremendous amount of portable welding 
machines, welding guns and welding bars 
were necessary, and also for smaller pro- 
duction the old spot welder was still in 
demand. Better electrode material had 
to be developed for this purpose. 


Cadmium-Copper Electrode 
Increases Production 


A few years after the first alloys were 
introduced and generally accepted by 
the trade, a new electrode material came 
into the picture which was able to please 
and satisfy the demand for normal spot 


Fig. 5. Sectional Diagram 

of Special Water-Cooled 

Holder for Hard-Alloy 
Electrode. 


(a, electrode body; 6b, cop- 
per adapter; c, electrode tip; 
d, tubing for circulating 
water.) 




















welding. This was a cadmium-copper 
alloy. This material, correctly applied 
and provided with proper water cooling, 
will last from five to eight times longer 
than any copper electrode. This not only 
makes a great saving in electrodes but 
also steps up the production consider- 
ably, due to the many hours of less filing 
and reconditioning of the eleetrodes. 


Develops Electrode Holders 
for Automobile Welding 


Some of the most prominent automo- 
tile manufacturers who adopted this al- 
loy for their spot-welding machines, de- 
signed special electrode holders as Fig. 
5 illustrates. This design consists of an 
eleetrode body a and an electrode adapt- 
er b made out of copper, which holds a 
smaller electrode point or tip ¢ having 
a Morse taper. The alloy tip c¢ is easy 
to replace. The adapter b is not abso- 
lutely necessary, as the tip ¢ ean be eon- 
nected directly to the shaft a. Tubing 
d provides a means for water circulation 
and connects directly with the two-way 
hose connection. 

Electrode material plays a much more 
important factor in modern industry 
than is generally realized. Just recently 
it has become apparent that great sav- 
ings could be achieved by selecting the 
proper electrode material to obtain de- 
pendable, faster and economical welds. 


Welded Oil Pipeline 
for California 


The Standard Oil Co. of California is 
completing plans for the construction in 
the near future of a 108-mile, 12-in. 
welded oil line which is to extend from 
a point near Rio Bravo to the coast at 
Estero Bay. Originating in Kern 
County, the line wili be known as the 
“Kern to Coast Line.” The contractors 
for the work have not as yet been an- 
nouneed. This is the first oil or gas 
pipeline work of any importance in 
California thus far this year. 





Safety Congress to Hold 
Session on Welding 


Operating hazards of fusion welding 
and eutting will be emphasized in a spe- 
cial “subject” session at the Twenty- 
third Annual Safety Congress and Ex- 
position, which will be held at Cleve- 
land, Ohio, October Ist to 5th. This ses- 
sion, the chairman of which will be J. A. 
Voss, director of industrial relations, 
Republic Steel Corp., Youngstown, 
Ohio, will be directed primarily at un- 
safe practices in the use and mainte- 
nanee of equipment. 

Noteworthy among the dangers to be 
considered and discussed at the “Fusion 
Welding and Cutting” session, which 
will be held Tuesday afternoon, October 
2nd, at the Carter Hotel, will be eleetric 
shock, toxic fumes from the welding of 
brass, bronze, galvanized and allied ma- 
terials, and burns to the eye from in- 
fra-red and ultra-violet rays. 

John Baker, supervisor of welding, 
Campbell Works, The Youngstown 
Sheet and Tube Co., Youngstown, Ohio, 
will outline safe practices for the main- 
tenance and use of electrie-welding 
equipment. He will present simple, 
safe practices based upon practical ex- 
perience. 

Reasons for caution in handling gas- 
welding equipment will be given by 
R. L. Christie, foreman of the metal 
shop of the Aluminum Ore Co., East St. 
Louis, Ill. Mr. Christie will diseuss 
the proper method of preparing and 
dismantling, how repairs should be 
handled, and why these methods should 
be used; also, he will diseuss periodical 
inspection, and safety education of op- 
erators. , 

The chairman of the session, Mr. 
Voss, is a former safety director of 
Republic Steel, and has made a broad 
study of welding questions. 

The 150 delegates who are expected 
to attend this session may find further 
information on ultra-violet and infra- 
red burns to eyes in the talk in the 
“Injured Worker” subject session by 
Dr. Sydney Walker, Jr., opthalmologist, 
St. Luke’s Hospital, Chicago, Wednes- 
day afternoon, in the Statler Hotel. 


THE WELDING ENGINEER 


September, 1934—Page 31 


























New York Will 
Play Host to 
Metal Congress 


Port of Authority Building 
at 15th St. and 8th Ave., 
Where the National 


ANUFACTURERS, fabricators 
M and users of metals will congre- 

gate in New York City, Oet. 1st 
to 5th, for the Sixteenth Annual National 
Metal Congress which ineludes the Na- 
tional Metal Exposition and technical 
meetings of the American Welding So- 
ciety, Wire Association, American So- 
ciety for Metals, who are sponsors of the 
Congress and Exposition, American So- 
ciety of Mechanical Engineers, and the 
Institute of Metals and Iron & Steel 
Divisions of the American Institute of 
Mining and Metallurgical Engineers. 

The National Metal Exposition of this 
year will be the first to be held in New 
York City, and will hold forth in the Port 
of Authority Building at 15th St. and 
8th Ave. A total of almost 150 firms will 
occupy floor space having an area nearly 
50% greater than the Detroit show of 
last year. This Exposition will be the 
largest and finest sinee the great show of 
1929, held in Cleveland. Exhibits of 
welding operations and welding equip- 
ment and accessories, and of welded 
products, will amount to about 35% of 
the total space in the show—a larger per- 
centage than in previous shows—accord- 
ing to advance reports. All exhibits will 
be located on one floor. The hours of the 
Exposition are from noon to 10 p. m. 
every day, except on Thursday, Oct. 4th, 
when the doors will close at 6 p. m. 

The American Welding Soeiety has 
technical sessions scheduled for Monday 
to Thursday, inclusive, with inspection 
trips on Friday. All sessions will be held 
in the Hotel New Yorker, at 8th Ave. and 
34th St. The award of the Miller Memo- 
rial Medal will be made on Monday after- 
noon, and the annual banquet, which will 
be a “stag” affair, will be held Thursday 
evening. The papers program will in- 
elude such topies as alternating-current 
welding, structural joints, welded power- 
plant piping, effects of peening, results of 
tests of welds, resistanee welding of dur- 
alumin, brazing with silver solders, metal 
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Metal Exposition 
Will Be Held 








spraying, hard-facing, flame machining, 
railroad maintenance-of-way work, fab- 
ricating railroad rolling stock, and quali- 
fying and testing operators. Many of 
these topics are timely and will create a 
great deal of valuable discussion. Enter- 
tainment will be provided for the ladies. 

Thirty-seven papers are listed on the 
American Society for Metals program, 
the morning sessions of which will be held 
in the Hotel Pennsylvania, located on 7th 
Ave. from 32nd to 33rd St., and the after- 
noon sessions in the Port of Authority 
Building. Of interest to men in the weld- 
ing field is a paper on “Studies on the 
Metallurgy of Are-Deposited Weld 
Metal,” by S. L. Hoyt, of the A. O. Smith 
Corp., Milwaukee, which will be given at 
2 p. m., Thursday in the Port of Author- 
ity Building. 

The American Institute of Mining and 
Metallurgical Engineers will have their 
headquarters in the Hotel Pennsylvania. 
The Wire Association meetings will be 
held in the Hotel New Yorker. 


The program of the American Society 
of Mechanical Engineers includes two 
papers by outstanding metallurgists. One 
of these is on “Non-Ferrous Metals, 
Today and Tomorrow,” by Dr. Zay Jef- 
fries, consulting metallurgist, Aluminum 
Co. of America, and the other is entitled 
“Tron and Steel Today and Tomorrow,” 
and will be given by Robert S. Archer, 
Metallurgist, Republic Steel Corp. 


Of special interest to those in the weld- 
ing field will be the exhibits by the fol- 
lowing firms, including their booth num- 
bers and equipment on demonstration 
and display: 

















Displays Related 
to Welding 


Air Reduetion Sales Co., Booth 378 
Welding and cutting apparatus, regula 
tors, oxygen and acetylene. 

American Brass Co., Booth 301. Wel 
ing rods; copper products. 

American Steel & Wire Co., Booth 142. 
Welding wire; demonstration of welding 
on carbon steel and stainless steel. 

The Bastian-Blessing Co., Booth 325. 
Welding and cutting torches, regulators, 
oxygen and acetylene manifolds, acet 
ylene generators. 

Eisler Engineering Co., Ine., Boot 
442. Spot welders. 

General Electric Co., Booth 416. Ele 
trie welding machines. 

General Electric X-Ray Corp., Boot 
393. X-ray equipment for metallurgic 
testing. 

Harnisehfeger Corp., Booth 488. Ek 
trie are welders. 

Haynes Stellite Co., Booths 162 and 
313. Demonstrations of red-hardness ani! 
abrasion resistance of Haynes Stellite 

Hobart Brothers Co., Booth 105. Ele: 
trie are welders. 

Hollup Corp., Booth 381. Weldi 
electrodes ; electric are welders. 

Illinois Steel Co., Booth 142. All 
steels; stainless and heat-resisting stee!-. 
International Nickel Co., Booth 1: 

Nickel and nickel alloys. 

Kelley-Koett Manufacturing ‘ 
Booth 173. X-ray equipment for met 
lurgical testing. 

The Lineoln Electric Co., Booth 1' 
Demonstration of automatie carbon-a 
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an manual welding, including welding 
of various metals and alloys; demonstra- 
tivus of two new electrodes and of a new 
w der; welding accessories. 

‘he Linde Air Products Co., Booths 
162 and 313. Demonstrations of new 
ox ‘acetylene machine for cutting and for 
heat-treating and flame machining; dem- 
onstration of multi-flame Lindewelding 
an | of a new type of welding blowpipe. 

\lagnaflux Corp., Booth 330. Methods 
for inspecting welds. 

Metal & Thermit Corp., Booth 383. 
Thermit welding materials and equip- 
ment; welding -wire. 

Page Steel & Wire Co., Booth 475. 
Welding wire. 

John A. Roebling’s Sons Co., Booth 
398. Welding wire. 

USL Battery Corp., Booth 381. Elee- 
trie are welding machines. 

Una Welding & Bonding Co., Booth 
476. Eleetrie are welding machines. 

Westinghouse Electric & Manufactur- 
ing Co., Booths-436 and 479. Demon- 
trations of spot welding with automatic 
time control, and of are welding with 
alternating and direet current; display of 
x-rays of welds and of an automatie weld- 
ing head. 

Wilson Welder & Metals Co., Ine., 


Booth 378. Eleetrie welding machines. 





Philadelphia Section 
Plans Lecture Course 


The program of the Sept. 17th meeting 
of the Philadelphia Section of the Ameri- 
can Welding Society included an address 
by Frederick Wilson, M.D., president of 
Willson Products, Ine. on “Eye Protec- 
tion in Welding Operations,” and an out- 
line by H. R. Salisbury of a course of six 
lectures on welding te be given under the 
auspices of the Section, with Frank P. 
McKibben, consulting engineer, and Dr. 
T. Holland Nelson, consulting metal- 
lurgist, The Midvale Co., as lecturers. 

This eourse of lectures is open to mem- 
bers of the Philadelphia ‘Section and to 
any others who are interested. The en- 
rollment fee is $10, and arrangements 
have been made so those enrolling can 
become associate members of the Ameri- 
ean Welding Society at no additional 
cost. The lecture on metallurgy to be 
given on Oct. 19th will be delivered by 
Dr. Nelson. All other leetures will be by 
Prof. MeKibben. The titles of the lee- 
tures, with dates, are as follows: 

Oet. 5th: Fundamentals and Proe- 
esses of Welding and Gas Cutting, and 
Their Range of Applicability. 

Oct. 19th: Metallurgy of Welds. 

Nov. 2nd: (a) Design of Welded 
Joints; Stresses, Shrinkage and Distor- 
tion; Fillet Welds; V and U Butt Welds; 
Scat Angles. (b) Design of Machinery 
lor Welding. 

Nov. 16th: Welding of Bridges and 


Buildings; New Structures; Strengthen- 
ing Existing Structures. 

Dee. 7th: Pipe and Pressure-Vessel 
Welding, Inspection; Testing by De- 
structive and Non-Destructive Methods; 
Training and Qualifying Welding Oper- 
ators; Welding Wire. 

Dee. 17th: Recent Applications of 
Welding to the Boulder Dam Penstocks, 
to the Century of Progress Exposition, 
and to Ships. 





School Offers Display 


Space to Manufacturers 

Several manufacturers have taken ad- 
vantage of the offer of the Cleveland 
Sehool of Welding to display their equip- 
ment in the school for the benefit of the 
students. The school has installed in its 
general office two tables, each having 
three display booths, 31 in. wide by 1814 
in. deep by 20 in. high. Each booth is 
totally enclosed, with only the front open, 
and is provided with an electrie light in 
the top. 

These booths are offered, rent free, to 
manufacturers of welding equipment or 
welding wire. Most of them are now 
spoken for, and three manufacturers 
have already installed their displays. 





International Acetylene 
Assn. to Meet in Pittsburgh 

For the first time in the 37 years of 
existence of the International Acetylene 
Association, its annual meeting this year 
will be held in Pittsburgh, Pa. The date 
is Nov. 14th, 15th and 16th, and all ses- 
sions will be at the William Penn Hotel. 

The steel industry being the outstand- 
ing user of the oxyacetylene process of 
welding and eutting metals, it was but 
natural that consideration be given to the 
holding of the Association’s annual con- 
vention in the center of the great western 
Pennsylvania steel-producing area. The 
program will include papers and diseus- 
sions of vital mterest to manufacturers 
and users of steel as well as of other types 
of ferrous and non-ferrous materials. 

The Address of Welcome will be de- 
livered by Former Governor John P. 
Fisher of Pennsylvania, well-known fig- 
ure in the industrial as well as the politi- 
eal life of the state. The opening session 
will also be addressed by Dr. George T. 
Baker, president of Carnegie Institute of 
Technology, who is a leader in engineer- 
ing thought and an outstanding figure in 
engineering education. The annual re- 
port of the Oxyacetylene Committee will 
also be presented at this session. 

The afternoon session on Wednesday, 
Nov. 14th, will be devoted to oxyacetylene 
eutting with particular reference to the 
newer developments in steel-mill applica- 
tions. The Chairman of this.sessien. will 


be Mr. W. D. Miller, of the Bethlehem 


Steel Co., Johnstown, Pa., and the speak- 
ers will include such eminent authorities 
as Mr. Hampton, of the National Tube 
Co., and Mr. Firth, of the Firth-Sterling 
Steel Co. 

Dean E. A. Holbrook, of the Engineer- 
ing School of the University of Pitts- 
burgh, will preside at the Thursday 
morning session, the subject of which will 
be “Metallurgical Aspeets of the Oxy- 
acetylene Process.” Speakers at this ses- 
sion will inelude C. W. Obert, Union 
Carbide and Carbon Research Labora- 
tories, Ine., and honorary seeretary of 
the Boiler Code Committee of the Ameri- 
ean Society of Mechanical Ejigineers, 
and Prof. J. H. Zimmerman, Massachu- 
setts Institute of Technology. 

On Thursday afternoon, the session 
will be devoted to pipe welding and test- 
ing. The Chairman will be Dr. F. M. 
Speller, chief metallurgist, National Tube 
Co. Speakers will inelude G. O. Carter, 
The Linde Air Products Co.; John J. 
Crowe, Air Reduction Co., Inc:; James 
W. Owens, Pittsburgh Testing Labora- 
tories; and John Zink, chairman of the 
Welding Committee of the Heating, Pip- 
ing and Air Conditioning Contractors 
National Association. 

On Friday morning there will be a ses- 
sion on transportation, the chairman. of 
which will be E. W Smith, vice-president 
of the Pennsylvania Railroad. There will 
be papers on the construction of trans- 
portation vehicles by welding, the main- 
tenanee of railroad rolling stock and the 
oxyacetylene process in railroad mainte- 
nance-of-way work. One of the speakers 
at this session will be .J. R. Watt, main- 
tenance-of-way engineer, Louisville & 
Nashville Railroad Co. 

In view of the vast importance of the 
related subjects of education and safety 
in welding, a session on Friday after- 
noon will be devoted to this subjeet. The 
Chairman will be Dean R. L. Sackett, 
head of the School of Engineering, Penn- 
sylvania State College, and among the 
speakers will be E. F. Blank, Jones & 
Laughlin Steel Co., and chairman of the 
Metal Section of the National Safety 
Council; and W. K. Estep, chief engineer 
of the Middle Department Rating Asao- 
ciation, Pittsburgh, Pa. 

Because of the extremely urgent in- 
sistence of the Association’s members in 
the Pittsburgh area, the Program Com- 
mittee of the Association is additionally 
considering the possibility of presenting 
in Pittsburgh, “The Prosperity Process,” 
the 4-act industrial drama which the As- 
sociation has presented to enthusiastic 
audiences in Philadelphia, Chieago and 
Detroit. 

Any individual who is interested in 
metal-working processes is invited to at- 
tend these meetings and participate in 
the diseussions. The Association makes 
no charge for registration. 
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New York City, Looking Downtown From 59th St. to the Battery. 
The Port of Authority Building is shown in the circle. In the ritht center is the 70-story RCA building of Rockefeller Cen 
with the Empire State Building towering to the south. 
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Headquarters of the 
American Weld- 
ing Society 














ECHNICAL sessions and committee 
[meting will be held in the Hotel 
New Yorker. Upon registering, each 
visitor and member will receive a copy of 
the papers to be presented at the tech- 
nical sessions, and also a badge admitting 
him to the Exposition and to the inspee- 
tion trips and social events. 
Registration facilities will be provided 
throughout the week from 9:30 a. m. to 
5:00 p. m., in the Hotel New Yorker. 
For the ladies, arrangements have been 
made for a luncheon, a visit to the NBC 
broadeasting studios, an inspection tour 
of the liner Aquitania, and a boat trip 
around New York harbor. 


Monday, October Ist 


45 p.m. Opening Session. Introduc- 
tion of President of the American 
Welding Society, by 8. S. Scott, chair- 
man of the New York Session. Ad- 
dress of Welcome by President D. S. 
Jacobus. 


— 


a 


-:00 p.m. Presentation of Miller Memo- 
rial Medal Award. 


2:30 p.m. Technical Session. D. S. Ja- 
cobus, president, presiding. 


~ 


A popular lecture on “Steel in Resi- 
denee Construction,” by F. T. Llewellyn, 
U. S$. Steel Corp. 


“Use of Polarized Light as Applied to 
Welding Products,” by E. W. P. Smith, 
The Lineoln Electric Co. 


“Impact Resistance of Welded Joints,” 


by W. Spraragen, secretary of the 
American Bureau of Welding. 


6:30 p. m. Dinner meeting, Board of 
Directors, Hotel New Yorker. 


Tuesday, October 2nd 


9:45 a.m. Technical Session. Leon S. 
Moisseiff, chairman of the Structural 
Steel Welding Committee, presiding. 


“An Examination of Welds Made Un- 
der Field Conditions for High-Pressure, 
High-Temperature Steam Station Pip- 
ing,” by D. H. Corey, engineer, Detroit 
Edison Co., and A. E. White, director, 
and C. L. Clark, University of Michigan. 


“Investigation of Welded Seat-Angle 
Connections,” by Inge Lyse and N. G. 
Schreiner, Fritz Engineering Labora- 
tory, Lehigh University. 

“Photo-Elastie Studies of Seat-Angle 
Problems,” by Inge Lyse and Douglas M. 
Stewart, Fritz Engineering Laboratory, 
Lehigh University. 

“Welding in Engineering Education,” 
by J. H. Zimmerman, Massachusetts In- 
stitute of Technology. 


~ 


2:00 p. m. Technical Session—Funda- 
mental Research in Welding. C. A. 
Adams, director of American Bureau 
of Welding, presiding. 

“Effect of Peening on Physical Prop- 
erties of Welds and Stress Relief,” by 
O. M. Harrelson, Georgia School of 
Technology. 


The Hotel New Yorker Will Be 


Alternating-current welding, fatigue 
tests, qualifying welding operators, 
spot welding of duralumin, and other 
timely topics are on the 


Program of the 


Fall Meeting, 
American 


Welding 
Society 


“Notes on the Fatigue Testing of 


Welds,” by J. H. Zimmerman, Massachu- 
setts Institute of Technology. 


“Some Tests of Thermit Welds,” by 
Perey Hodge, Stevens Institute of Tech- 
nology. 


“Residual Welding Stresses,” by R. E. 
Jamieson, MeGill University. 


“Corrosion Fatigue of Welded 18:8 
Stainless Steels,” by Wilber E. Harvey, 
A. J. Ciastkewiez and F. J. Whitney, 
Lehigh University. 


“Resistance Welding of Duralumin,” 
by N. F. Ward, University of California. 


_— 


7:30 p.m. Conference and Meeting of 
Fundamental Research Committee, 
American Bureau of Welding, H. M. 
Hobart, committee chairman, presid- 
ing. Hotel New Yorker. This confer- 
ence is scheduled for the benefit of uni- 
versity research workers in the funda- 
mentals of welding. 


Wednesday, October 3rd 
9:45 a. m. Technical Session. J. J. 
Crowe, senior vice-president, presid- 
ing. 
“Brazing With Silver Solders,” by R. 
H. Leach, Handy & Harman. 
“Sprayed Molten Metal Coatings,” by 
EK. V. David, Air Reduction Sales Co. 
“Hard-Facing,” by B. E. Field, Chief 


Metallurgical Engineer, Haynes Stellite 
Co. 
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“Flame Machining,” by H. H. Moss, 
Development Section, Engineering De- 
partment, The Linde Air Produets Co. 
2:00 p.m. Railroad Session. J. B. Tin- 

non, chairman of the Meetings and 

Papers Committee, presiding. 

“Track Maintenance,” by I. H. Schram, 
Engineer, Maintenance of Way, Erie 
Railroad. 


“Welded Rail Joints—Main Track— 
Steam Railroads,” by H. S. Clarke, Engi- 
neer, Maintenance of Way, Delaware & 
Hudson Railroad. 


“Technical Phases of Applieation of 
Welding in Hi-Tensile Division of E. G. 
Budd Manufacturing Co.,” by M. B 
Butler. 


Thursday, October 4th 


9:45 a. m. Teehnieal Session. E. A. 

Doyle, past president, presiding. 

“A Study of Alternating-Current Are- 
Welding-Cireuit Characteristies,” by A. 
M. Candy, Westinghouse Electrie & 
Manufacturing Co. 

“Automatic A. C. Are Welding Class 1 
Pressure Vessels,” by O. A. Tilton, Gen- 
eral Electric Co. 


“Tmpact Resistance of Some Steels and 
Welds at Sub-Zero Temperatures,” by 
R. K. Hopkins, M. W. Kellogg Co. 

“The Acceptance of Alternating-Cur- 
rent Are Welding,” by C. J. Holslag, 
Electric Are Cutting & Welding Co. 
2:00 p. m. Symposium on Qualifying 

Operators of Welding Equipment and 

Expenses Ineurred Therein. F. T. 

Llewellyn, past president, presiding. 

“A Diseussion of the Methods for 
Qualifying Operators of Welding Equip- 
ment under A. S. M. E. Boiler and Pres- 
sure-Vessel Codes,” by W. D. Halsey, 
Hartford Steam Boiler Inspection & In- 
surance Co., and Alexander Kidd, M. W. 
Kellogg Co. 

“Qualifying Operators of Welding 
Equipment,” by E. D. Debes, Bethlehem 
Shipbuilding Co., Fore River Plant, and 
“Qualification of Welding-Equipment 
Operators,” by H. W. Pierce, New York 
Shipbuilding Co. 

“Structural Welding,” by G. D. Fish, 
Westinghouse Electric & Manufacturing 
Co. 

“Pipe Welding,” by Dr. S. Lewis Land 
and John H. Zink, Heating, Piping and 
Air Conditioning Contractors National 
Association. 

“Testing of Welders,” by J. W. Owens, 
direetor, National Weld Testing Bureau. 
7:00 p.m. Annual Banquet—Stag Af- 

fair, Hotel New Yorker. 


Friday and Saturday, 
October 5th and 6th 


Inspection Trips— Includes Midtown 
Tunnel, a brewery and a plant featur- 
ing welding and cutting operations. 
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Get ““H. O.T.’’ on Weldin 


a By H. O. T. RIDLON 


Better Welding and Better 
Welding Shops. Suggestions 


E section is dedicated =| 
and criticisms are invited. 





Learning a Lesson From 
Goldsmith Cellini 


Perhaps we should not hash, hash and 
re-hash such horrible things as the disas- 
ter of the S. .S. Morro Castle, but it seems 
to me that there is a great lesson in it for 
all of us who build things. Those auto- 
matie bulkheads weren’t automatic; at 
least they didn’t work. Let us try when 
we build the things we do, to do them so 
well that we shall not have such a shadow 
with us as those who built those bulk- 
heads will always have. Let us all try to 
be master craftsmen like that great 
worker of metals in Old Italy, Cellini, 
the goldsmith. You’ve seen the movie, 
“The Affairs of Cellini,” the dashing, au- 
dacious, daring craftsman in days when 
the arm was strong and the steel sharp. 
Yes sir, I'd bet if that guy lived today 
he’d be a welder. 


* * * 


This Is Particularly for 
the Gas Welder 


The head man at one of the oldest and 
largest welding schools the other day shot 
a fast one at me, it being “Hot, don’t you 
think that acetylene welders should know 
more about welding?” Now he didn’t 
mean the three R’s or some other things 
I might tell you about (but won’t, not 
because I can’t, but I hardly think this is 
the time or place). What this big shot 
meant was that the average acetylene 
welder was satisfied with what he knows. 
To me that was very interesting, for in 
spite of all that has been written in trade 
papers, the expense manufacturers of 
oxyacetylene equipment, welding rods 
and accessories have gone to in experi- 
menting and publishing their finds in eir- 
cular “ads,” indicates that this must be 
true. Manufacturers have also gone to 
no end of expense in putting on welding 
clinies that are free to anyone who seeks 
welding knowledge. They may come, 
learn and profit thereby. ; 

A short time before that I was talking 


with another gentie, a smart guy this, 
who really knows on which side his bread 
is buttered. He was telling me a most 
astounding fact—that if he went in 
plant and told the welding foreman that 
he wanted to interview his welders to sel! 
them a subseription to his welding maga 
zine and they employed 100 oxyacetylene 
welders and 25 metalliec-are welders, and 
the foreman said he could interview 
either group but not both, he would pick 
the are welders, because, he said, they 
were by far the most progressive, more 
anxious to learn the new things that were 
happening in their industry, and he 
would sell more subseriptions to the 25 
are welders than he would to 100 oxy- 
acetvlene welders. Now, that really is 
something to me, and you torch hounds t 
think it over and take stock of yourselves 

There is plenty to learn for those that 

want it—it’s all FREE, and YOU profit 


* * 


Don’t Miss That Big 
New York Show! 

And speaking of education, now is tlie 
starting of a number of very fine welding 
elinies around this great country of ours. 
The daddy of them all is, of course, tli 
National Metal Exposition and National 
Metal Congress, which is to be held i 
conjunction with the American Welding 
Society and a number of other Societies 





whose interest is in metals and their fab- 
rication and treatment. This swell show 
will be held in New York City, October 
1st to 5th inclusive. Believe you me, Mis 
ter, don’t miss that show if you ean help 
it. I’m hoping that my boss will let tl 
Old Maestro be on deck, for I sure don’t 
like to miss ’em. But there’s work to | 
done and I may have to pass it up. An) 
way I’m hoping that I'll be seeing 
there! 


* = * 


The thought for the month: Bet on 


the good old U.S.A. and you'll win. |v | 
been traveling a lot lately and that’s my | 
bet, and always will be. | 








Welding Group to Be 
Guests of St. Louis Plant 


A visit to the plant of the Midwest 
Piping & Supply Co., at 1450 South 2nd 
St., St. Louis, Mo., will be made by the 
St. Louis Welding Society on Friday, 
Oet. 5th, at 8 p. m. The visitors will be 
shown the shops and testing laboratory, 
which will be in full production, as the 


office and shop men will remain on ‘lie 
job for the benefit of the Society visit 

At 8 p. m. sharp there will be held a shwrt 

meeting of the members of the Society . a! 

which time announcement will be mac 

of the new officers elected for the e:-u 

ing year. Ballots liave been sent to ‘1! 
membership. This, the first meeting 0! 

the season, is open to all—non-mem! ts 

and members alike. 













































WELDING NEWS # 
» # IN PICTURES 


@ Welded like a modern 
all-steel automobile body, 
this kitchen range has 
sufficient strength to hold 
seven men. No bolts or 
screw heads are in evi- 
ee - dence, and no sagging or 
wobbling can occur. 
(Photograph courtesy of 
Westinghouse Electric & 
Manufacturing Co.) 
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@ Hard-facing a 9-in. valve disc, used 
in high-temperature, high-pressure 
steam service. Two layers of hard 
material are applied, each followed 
by furnace heating. This increases 
the life of the disc six to ten times. 
(Photograph courtesy of Haynes 
Stellite Co.) 
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that 
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@A 30-ft.-diameter weld- 
ed pipe section ready to 
be lowered into the can- 


yon at Boulder Dam. @New York City’s new 


seaplane ramp, from 
which commuters _ will 
take planes for Long 
Island points, is support- 
ed by four arc-welded 
pontoons, two of which 
are shown here. Each 
tank is 46 ft. long and 
divided into four water- 


(Photograph courtesy of 
The Babcock & Wilcox 
Co.) 











M tight compartments, 
; (Photograph courtesy of 

_ Hobart Brothers.) 
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®@ An underground arc-welded steam line sup- 
plies this 6-in. welded main in the Federal 
Warehouse, Washington, D. C. The hanger 
is also of welded construction. (Photograph 
courtesy of The Lincoln Electric Co.) 
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Evolution of Welding-Generator Design—I] 


Second of a Series of Three Articles 


history of development of the are- 
welding generator, efforts were made 

to eliminate the separate exciter. The 
exciter windings and commutator are 
small and delicate compared with those 
of the welding generator and proved to 
be a source of considerable trouble. Fur- 
thermore, the exciter takes up room 
where utmost compactness is desirable 
and, of course, adds to the cost. If the 
exciter could be eliminated without im- 
pairing the performance or introducing 
other undue complications, thé desirabil- 
ity of doing so could not be questioned. 
Some time during the years 1918 and 
1919 two makes of self-excited are-weld- 
ing generators appeared. While not ex- 
actly identical, they utilized essentially 
the same scheme for obtaining a source 
of constant excitation without a separate 
exciter. This scheme was described in a 
paper by 8. R. Bergman and H. L. Un- 
land, presented at the 36th Annual Con- 
vention of the American Institute of 
Electrical Engineers, White Sulphur 
Springs, W. Va., June 29 to July 2, 1920. 


| WAS but natural that early in the 


One Method for Obtaining 
Self-Excitation 


The Bergman and Unland machine is 
shown diagrammatically in Fig 7. The 
armature is wound for two poles and two 
sets of main brushes bear on the commu- 





: ‘Stabilizer 


Fig. 7. Circuit Diagram of Self-Excited 
Welding Generator With External 
Stabilizer. 


tator at A and D. A third or auxiliary 
exciting brush, bears on the commutator 
at B, approximately half way between 
the main brushes. 

The field strueture has four poles and 
two commutating poles. On open cireuit, 
the poles marked N are of the same 
polarity and ‘so are the poles marked 8S, 
giving in effect a two-pole magnetic field. 
These conditions change with increasing 
load on the machine. 

The magnetic field is made up of two 
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components at right angles to each other, 
the main field with its axis along the line 
M-M’ and the eross field with its axis 
alng C-C’. 

The magnetic field set up by the ecur- 
rent flowing in the armature conductors 
has its axis in the interpolar space where 
the commutating poles are placed. This 
field may be resolved into two compo- 
nents: one along the axis of field M-M’ 
and strengthening it, the other along the 
axis of C-C’ and weakening it. The mag- 
netic circuit M-M’ is saturated so that the 
increased magnetization from the arma- 
ture can increase the flux but slightly. 
On the other hand, the magnetization 
from the armature opposing field C-C’ 
causes the field to become rapidly re- 
duced with increasing armature current. 

The weakening of field C-C’ with in- 
creasing load is further enhanced by a 
differential series field placed on its poles. 
When the demagnetization of the arma- 
ture and the series field reaches a certain 
point, the cross field is reduced to zero. 
In that case the voltage between main 
brush D and auxiliary brush B is zero, 
and the voltage between the main brushes 
is equal to the voltage between main 
brush A and auxiliary brush B. 


A still further inerease in the load eur- 
rent causes cross field C-C’ to become re- 
versed, and the voltage between main 
brushes A and D becomes the difference 
between the voltage from A to B and 
the voltage from B to D. On short- 
cireuit, these voltages become substan- 
tially equal and their difference is zero, 
which is the voltage across the main 
brushes on short-cireuit. 


Voltage Across Shunt-Coils 
Is Practically Constant 


With this scheme, the voltage between 
main brush A and auxiliary brush B, 
which voltage is used for excitation of 
the shunt coils, remains practically con- 
stant under all load conditions. 

The volt-ampere curves of a machine 
of this type are shown in Fig. 8. The 
six curves are obtained by tapping dif- 
ferent points on the differential series 
field. By means of a rheostat in the 
shunt-field circuit, the voltage may be 
adjusted over a certain range. 

A later development made it possible 
to eliminate the separate exciter and at 
the same time retain the design of the 
four-pole armature in a four-pole sym- 
metrical field, which offers the advantages 
of a low brush current density with a 
short commutator and the efficient use of 
the space around the armature, resulting 
in a more economical use of material. 


mw By K. L. HANSEN 


Consulting Engineer, Harnischfege 


Before further describing and comment. 
ing on this seheme of design, considera 
tion will be given to the early atte: ip 
to eliminate the stabilizer. 


Eliminating the 
Stabilizer 

The stabilizer is the heaviest, bulkiest. 
most expensive and most energy consum 
ing of all auxiliary devices used in con 
nection with an _ individual-operato: 
welding generator. Many efforts have 
been made to eliminate this “excess bag 
gage” by proportioning the generator so 
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Fig. 8. Volt-Ampere Curves of the 
Machine Illustrated in Fig. 7. 


(The six curves are obtained by tapping dif- 
ferent points on the differential series field 


that sufficient stability will be obtained 
without it or by incorporating special 
features in the design which will accom 
plish the same thing. 

Some years ago I made an investiga- 
tion with the object of producing a de- 
sign in which the factors affecting mo- 
mentary current fluctuations and, there- 
fore, are stability would be aecentuated 
to such an extent as to point the way fo1 


the elimination of the stabilizer in whole 


or in part. The mathematical analysis 
which formed a part of this investigation 
was given in a paper entitled “Design 
of Constant-Current Generators for Are 
Welding,” which I presented at the same 
A. L. E. E. convention as that at which 
Bergman and Unland’s paper was given, 
to which reference has been made. ‘his 
paper included formulas for predeter 
mining mathematically the transient per 
formance of welding generators, and em 
phasized certain desirable features in 
design. 

The investigation showed that the 
armature should have a relatively lig! 
number of turns, or, as we say, the 1a 
chine should have a strong armature, «0d, 
as a necessary corollary, a weak field 
The cireumferential width of the main 
pole body should be small, but the pole 
are should be wide and the radial de)t! 
of the pole horn large enough to provi 
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, goo path for the flux resulting from 
cross-inagnetization. 

If a series field is used, the mutual 
induction between it and the shunt field 
should be as small as possible. It was 
suggested that this could be accomplished 
by having the separately excited field 
coils wound for the same polarity and 
nlaeed on two diametrically opposite 
noles, the series field being placed on the 
other two poles. 

It was also pointed out that momen- 
tary fluetuations of the currents in the 
are cireuit could be minimized by insert- 
ing a resistance in series with the sepa- 
rately excited field and applying a cor- 
respondingly higher excitation voltage. 

The features of design mentioned are 
factors whieh eontribute to the stabiliza- 
tion of the are, but a careful theoretical 
analysis and practical observations made 
it apparent that a machine in which 
these features were made so predominat- 
ing as to render the external stabilizer 
unnecessary would be commercially un- 
economical. In addition to the propor- 
tioning of the machine as far as practi- 
cable te become self-stabilizing, some spe- 
cial design feature had to be introduced. 


Means for Increasing the 
Internal Reactance 


Obviously this special feature must be 
of such nature as greatly to increase the 
internal reactance of the machine. It 
occurred to me that the commutating 
coils would lend themselves readily to a 
novel arrangement which would acecom- 
plish this. 


By extending some of the 











Fig. 9. Field Ring of Arc Welder Having 
Internal Stabilizing Windings. 


turns of the commutating coils to the 
adjacent main-pole flanges, and com- 
pletely surrounding the extended turns 
with laminations, we obtain a large leak- 
age flux interlinking with the commutat- 
ing field. This leakage flux serves greatly 
to augment the reactance and at the same 
time does not interfere with the normal 
lunction of the commutating field to set 
Up the required flux in the commutating 








Fig. 10. Welding 
Unit Employing 
Winding Shown in 
Fig. 9 and Exter- 
nal Exciter. 














zone. The commutating winding is thus 
made to serve a double purpose: It acts 
as a commutating field, and it increases 
the internal reactance, thereby helping 
to stabilize the are. 

Fig. 9 shows a field ring with this 
arrangement of the commutating wind- 
ing. A later development was the plac- 
ing of all the commutating winding, in- 
stead of just part of it, in the pole flanges, 
which has the advantage of simplicity 
over the one shown in the illustration, 
since there are no coils on the commutat- 
ing poles, and it is also more effective in 
producing stability. 

A little consideration will show how 
effectively the material is utilized with 
this arrangement. Besides the dual role 
played by the commutating winding, the 
main poles also function in a dual capac- 
ity: they act as earriers of the main flux, 
which is responsible for the terminal 
voltage, and they also furnish the mag- 
netic cireuit for the stabilizing winding. 

Now, the main flux happens to be 
greatest on open-circuit, when the ter- 
minal voltage is highest. At that instant 
there is no need for a magnetie cireuit for 
the stabilizing winding as there is no 
current flowing in it and, therefore, no 
flux set up by it. As the current in the 
stabilizing winding increases, both the 
terminal voltage and the main flux de- 
crease. That is, as the need for a mag- 
netic cireuit to support the flux of the 
stabilizing winding increases, the demand 
for a magnetic cireuit to support the 
main flux decreases, and vice versa. That 
makes possible maximum utilization of 
the main poles. 


Current Adjustment Through 
Brush-Shifting 


Fig. 10 is an illustration of the com- 
plete set using the winding illustrated in 
Fig. 9. It will be noticed that an external 
exciter was used. Current adjustment 
was obtained by means of a rheostat in 
the separately excited field, which scheme 
was rather unsatisfactory, especially on 
lower currents when the open-cireuit volt- 
age would be too low. To overcome this 
difficulty, a brush shifter was added. 
When the brushes of a d.c. generator are 
shifted forward from neutral, the arma- 
ture current has a demagnetizing com- 


ponent acting very similar to a bucking 
or differential series field. 

With a brush shifter, the demagnetiza- 
tion can be varied in as many and as fine 
steps as desired. A rheostat in the sepa- 
rately excited field, in combination with 
a brush shifter, therefore, constitutes a 
really independent voltage and current 
control, or dual control, which is not the 
ease when the eurrent can be varied inde- 
pendently of the voltage in three or four 
steps only. This true dual control did 
not, as a general proposition, work out 
successfully, for the simple reason that 
the operator seldom, if ever, set the ma- 
chine so as to obtain the most desirable 
combination of open-cireuit voltage and 
welding current. 


Self-Excited Generator With 
Normal Four-Pole Field 


A eareful consideration of the phe- 
nomena involved in the early self-excited 
generator led to the development of a 
scheme of self-excitation in which it is 
not necessary to employ a two-pole arma- 
ture in a four-pole field structure. As 
this later scheme employs a normal four- 
pole armature in a normal four-pole 
symmetrical field, the main current is 
carried on four brush studs instead of 
two, as in the scheme previously de- 
scribed, and it is, therefore, much easier 
to keep the brush current density down 
to desirable low values without having to 
use exeessively long commutators. 

In order to obtain a desirable volt- 
ampere characteristic—that is, a charac- 
teristic in which the short-circuit eurrent 
is appreciably greater than the welding 
current—it is necessary that the field be 
excited up to a certain value, even on 
short-cireuit, when the regular self- 
excited field is reduced to zero. To obtain 
such excitation, use is made of the mag- 
netic field set up by the armature current 
itself. 

The magnetic field set up by the eur- 
rent in a direct-eurrent armature can be 
resolved into two components. 

If the brushes are shifted ahead of the 
neutral point—that is, shifted from the 
neutral point in the direction of rotation 

these components will consist of a 
cross-magnetizing component and a de- 
magnetizing component. 

The cross-magnetizing component has 
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its axis displaced YU electrical degrees 
from the axis of the field pole, and thus 
will neither magnetize nor demagnetize 
the field pole, except through an inei- 
dental saturation effect, which it is not 
necessary to consider here. It does, how- 
ever, distort the main field, and that is 
of great importance in what will be con- 
sidered hereafter. The demagnetizing 
component of armature current has its 
axis in line with the field pole and tends 
to weaken the magnetic field set up by 
the field coil. 

If the brushes are moved backward— 
that is, against the direction of rotation, 
from the neutral point—the cross-mag- 
netizing field of the armature remains 
substantially the same, but the demagne- 
tizing component of the armature will 
be changed into a magnetizing compo- 
nent. 

With the brushes operating on the 
electrical neutral, there will be neither a 
direct demagnetizing nor a magnetizing 
component of armature magnetomotive- 
foree. 

It is the cross-magnetizing component 
which is utilized to furnish the neeessary 
excitation as the load inereases and as 
the excitation obtainable from the main 
brushes decreases. As already stated, the 
cross-magnetizing component of arma- 
ture current tends to distort the main 
field. The distortion is such that there 
is an increasing magnetic density in the 
air gap from the center line of the pole 
in the direction of rotation, whereas 
there is a deereasing magnetic density 
with increasing distance from the center 
line of the pole against the direction of 
rotation. Beeause of this distortion of 
the magnetic field, it is possible to have 
a considerable field ineluded between two 
sets of brushes displaced from the main 
brushes, even though the field included 
between the main brushes is reduced al- 
most to zero. This condition ean best be 
illustrated diagramatieally, as in Fig. 11. 


Auxiliary Brushes Used 
for Excitation 


In addition to the main brushes the 
machine is equipped with two sets of 
auxiliary brushes, spaced from 50 to 60 
eleetrical degrees ahead (with the diree- 
tion of rotation) of the main brushes. 
Line A in Fig. 11 represents the no-load 
field form. It will be seen that the auxil- 
iary brushes take in part of the negative 
portion of the field form. The voltage 


<—_ Direction of Rotation 


across the auxiliary brushes on open- 
cireuit is therefore proportional to the 
rectangle BCDE. 

What will be the condition on some 
load—for example, on short-cireuit? As- 
sume that saturation is negligible on 
short-circuit so that fluxes are propor- 
tional to mm f.s (magnetomotive- 
forees). The voltage on the shunt coil 
excited from the main brushes falls to 
zero on short-cireuit and the m.m.f. of 
the field is reduced to line F. In addi- 
tion, there is a direct demagnetizing force 
from the armature which reduces the 
m.m.f. on the field still further to line H. 

- The remaining m.m.f.s are those due to 
the armature cross-magnetization and the 
stabilizing winding. 

The distribution of flux in the air gap 
under the main poles is not direetly af- 
fected by the m.m.f. of the stabilizing 
winding, but is indireetly affected by this 
m.m.f. when the pole shoe becomes satu- 
rated; neglecting that for the moment, 
the flux distribution is the resultant of 
the net m.m.f. of the field and the m.m.f. 
of armature cross-magnetization. This 
is shown in Fig. 11 as a broken line. The 
area included between this line and the 
base line, and lying above the base line, 
represents positive flux and, similarly, 
the area below the base line represents 
negative flux. 

It will be noticed that on short-cireuit 
there is still a considerable positive flux 
between the auxiliary brushes, whereas 
the net positive flux between the main 
brushes has been considerably reduced. 
The voltage thus maintained on the aux- 
iliary brushes can be used for excitation, 
even on short-cireuit. The auxiliary 
brushes are connected to a separate field 
winding, designated as the auxiliary field. 

Fig. 12 shows a set of volt-ampere 
eurves of a 300-ampere welder, and also 
the voltage of the auxiliary brushes for 
different loads and for different settings 
of the brushes. 

When the main and auxiliary brushes 
are shifted forward simultaneously, two 
phenomena become pronounced: The 
armature demagnetization is inereased, 
and the voltage on the auxiliary brushes 
is decreased, both of whieh tend to reduce 
the current. A wide variation in eurrent 
ean be obtained with a relatively small 
shift of the brushes. The brushes can be 
shifted by means of a micrometer serew 
arrangement, making possible minute 
gradations of welding eurrent. 
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The magnetic saturation in the 
pole shoe is an important factor i. ob. 
taining voltage regulation on th 
iliary brushes. With the ordinary pole 
construction, which does not lend itself 
readily to adoption of this sehen of 
excitation, the tendency is for the voltage 
on the auxiliary brushes to rise too rap- 
idly with the first inerease in load. and 
then to fall off very rapidly; in other 
words, to give a marked hump in the 
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Curves 12,3 etc. represent 

different brush settings.) 
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Fig. 12. Terminal Voltages and Auxiliary- 
Brush Voltages of 300-Ampere Welder 
Equipped With Auxiliary-Brush Shifter. 


voltage curve of the auxiliary brushes. 
On the other hand, the pole construction 
designed to accommodate the stabilizing 
winding is admirably suited to this 
scheme of excitation because the satura- 
tion in the pole shoes can be controlled 
in such a manner as to give the desirable 
flux distribution in the air gap. 

When the auxiliary brushes are caused 
to operate in the main field of the ma- 
chine, commutation difficulties generally 
can be expected. In the design just « 
seribed, the main poles are given a ver) 
marked bevel, so that the flux tapers off 
gradually toward the neutral zone, yet 
the auxiliary brushes do at times operat 
in the main field. Poor commutation, 
however, is precluded by a combination 
of several factors. 

It has been stated that the necessary 
requisite in a good design of are-welding 
generator is that the armature should 
have a relatively high number of tur 
that means a high number of commutator 
bars. This greatly reduces the average 
volts per bar, as the terminal voltage o! 
the machine is comparatively low. F'ur- 
thermore, brushes of very high contact 
resistance are used as excitation brushes 
Designed especially for high-voltage 
work, these brushes can handle up to 
volts per bar. When used as excitation 
brushes on welding generators, the) 
rarely have to handle in excess 0! 92 
volts per bar. 

During the six and one-half year this 
system of excitation has been used, ©ol- 
mutation trouble due to sparking wader 
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the .uxiliary brushes has been entirely 
neg! ible. Indeed, actual experience has 
show: that the eommutator will polish 
just slightly better where the auxiliary 
brus.es are bearing on it in addition to 
the main brushes, 





Chemical-Tank Exposions 
Prove Fatal to Welders 

Two fatal aecidents to welders—one 
resulting from the welding of a sul- 
phurie acid tank, and the other, an ex- 
nlosion of an ammonia tank during 
welding—are deseribed in a recent issue 
of Metals Safety, issued by the National 
Safety Couneil, Chicago, IIL. 

Coneentrated sulphurie acid, when 
ated, aets very rapidly on iron and 
evolves hydrogen gas, which, mixed with 
air and heated to the proper tempera- 
ture, will ignite, thus making the weld- 
ing of sulphurie acid lines or tanks very 
dangerous. When necessary to repair 
any acid tanks, they should be removed 

remote location and thoroughly 
cleaned with water before any repair 
work is done on them, and then all 
work should be under the direct super- 
vision of the master mechanic of the 
department, it is cautioned. 

The ease cited concerns a welder who 
was welding a nipple on the bottom of 

sulphurie-acid measuring tank when 
an explosion oeeurred, which resulted in 
a fracture of his skull and burns from 
acid. 

The ammonia-tank explosion occurred 
during the welding of a pinhole leak in 
1 500-gallon, 4x6-ft., welded steel con- 
centrated-ammonia, receiving tank, con- 
taining only one opening, which was a 
2-in. measuring hole. The engineer and 
is assistant, both of long experience 
‘round the plant, had in the course of 
several years made about 30 oxyacety- 
lene welds on this and other tanks used 
for the purpose, without any 
trouble whatever. 


same 


Their regular procedure was to drain 
the tank of liquor, turn on a small 
amount of steam, but not enough to put 
pressure in the tank, then, after about 
15 minutes, blow out the 
The assistant was standing at 
the end of the tank when the engineer 


enclosed 


apors. 











This Shop Preheats Castings With Kerosene-Burning Torches. 


The head of the tank 
blew out with such foree that the assist- 
ant was knocked 15 ft. away, inflicting 
injuries from which he died. 
Examination of the exploded tank re- 


started to weld. 


vealed a deposit of ammonia salt about 
3 in. deep in the bottom of the tank. 
Though an opinion was offered to the 
effect that the light tar oils in the salt 
might have been the cause of the explo- 
sion, no satisfactory explanation of the 
accident has been made. 





Trailer for Demonstrating 
Welding and Fuel Gases 


For demonstrating welding and for 


featuring Philgas ranges and equipment 
at fairs and home-comings, the trailer 
illustrated has been built by the Winged 
Home Trailer Co., Ine., for Michigan 
Gases, Ine., Grand Rapids, Mich., deal- 
ers and wholesalers of welding equip- 
ment and fuel gases. Gas demonstra- 


tions will be given during the summer 


and fall, and in the winter the trailer 
will be used to feature welding equip- 
ment and processes. 

The framework of the trailer is of 
welded steel construction. The name of 
the company, which appears on the 
sides, is done in wooden letters on which 
molten metal has been sprayed. The 
color scheme is a dark blue body and 


_ an aluminum top. 


The trailer has a reproducer, radio 
and public address system. It weighs 
about 5,000 Ib. when loaded, and is 
built with airflow lines. Two salesmen 
form the crew, and ample space is pro- 
vided for living quarters for overnight 
trips. 
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Welded-Frame Trailer Used for Demonstrating Welding and Cooking Gases. 


Uses Kerosene Torches 
for Preheating 


By using kerosene torches for pre- 
heating eastings for oxyacetylene weld- 
ing, the St. Paul Welding & Manufac- 
turing Co., 174 W. Kellogg Blvd., St. 
Paul, Minn., are able to prevent warp- 
age and locked-up strains, and to insure 
machinable welds. They use “Torit” 
kerosene torches in their welding shop 
for this purpose. The expense of the 
kerosene or distillate is said to be only 
a trifle, and the welder busies himself 
with other productive work while the 
casting is heating. Much actual welding 
time is saved and the consumption of 
fuel gases is greatly decreased by welding 
after preheating instead of welding the 
work eold, 

In the illustration, showing a view in 
the St. Paul shop, one of the “Torit” 
torches is preheating a_ section § sur- 
rounded by firebrick. The other two 
torches are still in operation on another 
casting while the welding is being done, 
as in this ease it was advisable to con- 
tinue the preheating flame until the 
welding was finished. Upon completion 
of the welding, the sections are covered 
over with asbestos paper and allowed 
to cool very slowly. 


No More Breaking of 
Cable at Terminals 


“Here is an idea that has saved my 
welding shop a lot of grief,” writes 
Fred T. Pindar, job-shop owner, of 





yGround Cable Ground Terminal. 














‘see a Welds 
Contact Plate 








Scheme for Ground-Plate Connection. 


Valdosta, Ga. “Any are welder knows 
how quickly the cable breaks off the 
terminal of the ground plate when 
throwing it around on all kinds of jobs. 
After trying springs and other methods 
of keeping the wire from breaking just 
outside the terminal, I hit upon this 
plan, which solves the problem for good, 
If every welder has had as much trouble 
as I have had, this plan will be worth 
passing on to them.” 
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Applying Welding to the Construction and 





Repair of aWide Variety of Plant Equipment 


HE building up of worn machine 
[sate and the making of useful 

shop equipment such as storage 
shelves, portable cranes, jigs and fix- 
tures, all by the use of are welding, has 
helped to keep us from getting deep in 
the “red” during the trying times of the 
past three years. 

We received our baptism in welding 
seven years ago when we bought a 
welding generator. Today, we are sold 
on welding, and realize that this are 
welder was the best investment we ever 
made. 

One of our first attempts at welding 
was a table made of a cast-iron slab 
with cold-rolled steel legs welded to it 
with monel, and every time we bounced 
something on the bench a leg would 
snap off. We soon made an angle-iron 
table, and later a larger one of still 
better design. 

All our early welds were 100% welded 
—that is, we beaded and double-beaded 
everywhere a bead would fit in. All 
who brought in jobs to be welded were 
told to bring them back if they failed— 
and some did fail. We learned about 
welding from that, and from reading 
everything we could get our hands on, 
including advertisements. 


Builds Up Motor Shafts 
at $1 Apiece 


One of the earliest jobs we tackled was 
repairing the shafts of small motors of 
1, 2 and 3 hp. These motors were used 
in individual-drive polishing wheels and 
were of the open type. The shafts 
would wear down considerably. For- 
merly we shrunk hardened sleeves on the 
shaft, then ground to size. That was 
satisfactory, but the average cost was 
over $8. Then I tried having new shafts 
installed, which cost an average of 
$6.50. By sending them back to the 
manufacturer for repair we reduced the 
cost to $3.50—a considerable saving 
over previous methods. 

It was at this time that we bought 
our welding equipment, and we used 
this to build up these shafts. The pro- 
cedure was to wash the rotor in naph- 
tha, dry it, then set it up in a rotating 
chuck on the welding bench. Then we 
would weld a continuous bead around 
the shaft, starting at the shoulder of 
the oil-thrower and working around the 
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mw By R. J. COLLINS 


Plant Engineer, Millers Falls Co. 





Wren a machine part has 
to be repaired or a new 
piece of equipment made, 
welding is used for speed 
and economy. That's why, 
says Mr. Collins, “our arc 
welder was the best invest- 
ment we ever made.” 





shaft spirally toward the keyway, hold- 
ing the current as low as possible and 
still obtain good fusion, and using a 
light-coated electrode to avoid the pos- 
sibility of inclusions. 

When completed, the rotor would be 
stood on end until cool, to avoid un- 
equal cooling and to reduce warping. 
It was then set up in a lathe on cen- 
ters and a rough eut taken to within 
is in. of the final dimension. Then, if 
the shaft showed warpage, it was 
sprung to true in the lathe, and a fin- 
ished eut made to within 0.01 or 0.015 
in. of the finished size. It was then 
ground to size on a grinder. 

In this manner we reduced the total 
cost of repair to an average of $1 and 
found that the repaired shaft wore 
longer than a new one—a condition 
presumably due to some characteristic 
of the weld metal whieh gives a tougher 
wearing surface. 


A $6 Repair Saves Buying 
a $48 Drive Shaft 


An interesting repair of this type was 
on a 134-in. main drive shaft of a Cone 
automatic serew machine. This shaft 
was a hardened and ground piece of 
machine steel that developed a lateral 
fracture under the driving gear—about 
2 in. long, 14% in. wide, and 1% in. deep. 
To make a new shaft, or replace the old 
with a new one, would have been expen- 
sive, a new shaft costing about $48. In 
addition, there would have been a delay 


in getting the machine back into pro- 
duction. 

So we decided to weld, by laying 
series of lateral beads until the shaft 
was built to size. This was done slowly 
with as low a current as possible, eacl 
bead being peened. The shaft was the; 
set up on centers and the amount 
warpage determined. Then the entire 
weld was peened, and then turned to 
within ys in. of the finished size. Th 
shaft was then checked for spring, and 
found to be about xs in. out of true at 
the weld, so a lateral bead was laid 
directly opposite the weld and the shaft 
again peened and checked. After thre 
such trials, it was_brought within 0.0005 
in. of true and pronounced satisfactory 
The cost was about $6 and the machin 
has since been in continuous operatior 
for two years. 


Five Portable Cranes 
Built by Welding 


We have used welding successfully i: 
the fabrication of portable eranes for 
different purposes about the plant, hay 
ing made five of them in all. Thes 
cranes have a capacity of 1000 to 150) 
lb. and are used mostly with loads o! 
about 500 Ib. or less. The total cost 
of material and labor averaged about 
$50 each, one of the latest ones costing 


only $35. 


Another application is in racks and 
shelving. In one case we used 17} 
tons of angle-iron in building a new 
finished-goods storage. This had a shel! 
area of 45,000 sq. ft. and was complete 
ly welded in three weeks by a welder 
and one helper. 

Another finished-storage job consisted 
of a series of shelves, 10 ft. high, 18 m. 
wide, 4 ft. long and 16 in. deep, all! built 
by are welding. Each 4-ft. shelf had 
stored on it 2 tons of hack-saw blades, 
and the entire space had a total storage 
eapacity of about 50 tons. 


In setting up a new department 1 
the plant, it was necessary to use col- 
siderable 3- and 4-in. iron pipe ” 4 
gas-furnace job. All pipe was a 
welded, and all bends were made ) 
cutting at an angle and welding 0 











id Typical Applications of Arc-Welding in Plant of Millers Falls Co. 
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the same job a quenching-oil preheater 
was fabricated by are welding. 


Welded Jigs and Fixtures Have 
Many Advantages Over Castings 


Jig and fixture welding is standard 
practice in our plant. This eliminates 
patterns, casting, and a lot of machin- 
ing, giving a lighter, stronger and 
cheaper fixture with, above all, a mini- 
mum of delay from blueprint to use. 
Also, there is the possibility of welding 
changes and repairs to worn surfaces 
on the steel fixtures. 

The forming tools of our wood-turn- 
ing machines are made of band high- 
speed steel, formed and then welded to 
soft-steel shanks, at a reduction of 70% 
of labor costs over forging the tool 
steel formerly used. Furthermore, the 
life of the high-speed eutter is four 
times that of the old tool, and, owing 
to the fact that the forming tool is made 
of band stock of uniform thickness bent 
to the correct shape, the actual amount 
of grinding possible is inereased three 
or four times. 

Labor, materials and overhead are 
considered in computing our costs on 
welding. 
by the welder is less than 25% of the 
rating of the machine, the power item 
is of minor consequence and constitutes 
but a small fraction of the total cost of 
the job. 


Since the average power used 


In our ease, the unit cost of 
power is so low that we do not figure 
power costs in welding at all. 





Cleaning and Repairing 
Underground Pipelines 


The corrosive soil conditions encoun- 
tered along sections of an important 
California oil-pipeline system demand a 
long season each year of hard effort on 
the part of the pipeline-treating gangs. 
A section of the pipe line is dug up and 
cleaned, and badly pitted sections are 
eut out and replaced with new pipe, cov- 
ered with asphaltic materials. The re- 


paired section is then again covered with 
earth. 

The oil pipelines are for the most part 
buried beneath a 2-ft. covering of earth 
so as not to interfere with agricultural 
pursuits and other activities. They are, 
however, exposed to the relentless, de- 
structive influence of corrosion. In many 
localities the soil waters earry such 
quantities of alkali that pipe laid with- 
out a protective covering becomes a mass 
of pitted junk in the course of a very 
few years. 

The maintenance of these pipe lines is, 
therefore, a large undertaking. During 
the summer months several big erews of 
men are constantly engaged in making 
repairs and applying asphaltie water- 
proofing to the pipe. Oil company engi- 
neers have learned throughout a quarter 
of a century’s experience that a thick, 
well-reinforeed coat of asphalt adds 
greatly to the life of buried pipelines. 

Pipeline repair work involves five 
main steps: uncovering the pipe, clean- 
ing it thoroughly, replacing badly pitted 
sections with new pipe, applying a thick 
protective covering of asphalt materials, 
and again covering the repaired section 
with a blanket of earth. 

Where conditions permit, a ditching 
machine or other power equipment is 
used fo uncover the pipe. A most in- 
genious derrick puts all the burden of 
lifting the pipeline onto a tractor and 
assures rapid and efficient operation. 

Pipe that is to be removed is eut out 
by oxyacetylene torches, and replaced 
sections are welded into position. Re- 
pairing is also effected by welding. 

One large oil concern employs pneu- 
matically operated machinery for elean- 
ing the pipe preparatory to cutting out 
the corroded sections. A train consisting 
of portable air compressors and a trailer 
towed by a tractor follows along the 
pipeline and supplies compressed air for 
operating three special devices for clean- 
ing the pipe. The first machine has 16 
pneumatically operated hammers known 


as “tappers,’ which pound or tap the 
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Cleaning Pipe Preparatory to Making Repairs. 
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pipe, knocking off the rust and other 
accumulations. Following this ; in 
is aman who operates a pneumat ine 
chipping device for reaoving all a 
lations that the first machine m: 
missed. Then follows a special ne 
matically operated machine consist \)\¢ 0; 
a series of revolving brushes, whic! con 
plete the cleaning of the surface 

pipe. The pipe is then ready { the 
welding operations and for the ap)lics 
tion of the protecting covering as 
phaltie materials. 





Welded Repair Makes 
Better Hoe Than New 


A good idea for job-welding-shop 
owners in rural districts is passed to th: 
readers of The Welding Engineer by ' 
E. Howard, manager of the La Habra 
(Calif.) Iron & Welding Works. 

Mr. Howard advertises for old wor 
out hoes and offers to salvage thi 








Hoe Blade Flame-Cut From Plow Disc, 
Ready for Welding to Hoe Handle. 


eutting out the worn blades and welding 
on new ones made from material take: 
from sections of old plow dises that hav 
been discarded. 

With the cutting torch, a V-shap 
cut is made next to the “gooseneck” 
the old hoe blade. 
is heated and flattened from its dis 
shape, and marked by means of 
tern for the desired size of hoe. \Vil 
the toreh, the new hoe blade is tl 
out, leaving a V-shaped slot at t 
to fit that of the “gooseneck” sect 
the handle. With fle and grind 
two parts are smoothed up, after 
they are welded together. 


Then a dise sectior 


The tools made by this method are said 


to be of much better quality than th 
original hoes, inasmuch as the stee! {ro 
the old dise is heat-treated an 
longer life. 


Each hoe is repaired for 75 
which, Mr. Howard states, nets his she 


a fair profit, and also gives the farme! 


a new hoe which it is said will out-weal! 


three ordinary new ones. 


In some eases, these hoes are m 


extra-large sizes, being designed and useé 


extensively in that district for irmgating 


fields of vegetables. 
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Multiple-O 
or Single-Operator Sets 


which? 


starter to the 


gw By J. L. JONES 


Electrical Engineer, Bureau of 
Construction and Repair, Navy 


HE question, “Which shall I buy 
constant-potential multiple-ope- 
rator are-welding sets or variable- 
voltage single-operator welding sets?” 
is one that is old but ever recurring. 
As this question appears to be under 
discussion frequently at the present, it 
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Department 


All sizes of the sin- 
gle-operator type are usually portable 
and mounted on wheeled bases, although 
stationary sets may be obtained when 
desired. 


special conditions. 


When a multiple-operator set is pur- 
chased, it is necessary to obtain also a 
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is timely to cite some of the advantages 
and disadvantages of the two types of 
equipment. — 

It should be understood that the use 
of the term constant potential in con- 
nection with multiple-operator sets re- 
lates to the generator voltage and not 
to the are voltage. Constant are voltage 


is very desirable, but cannot be ob- 

tained with multiple-operator sets any 

more than with single-operator sets. 
When matter, the 


prime points usually at issue are: com- 


considering this 


parative eost, space occupied, weight, 
flexibility, and aceessibility or availabil- 
ity. One point, however, which is more 
important than any or all of the fore- 
going is generally overlooked; that is, 
which type of generator has fewer in- 
herent faults and will make it 
to obtain good uniform welds, or, in 
other words, uniformly reliable welds, 


easier 


and also permit test specimens to be 
readily produced under operating con- 
ditions. 


Range of Ampere 
Ratings 


Multiple-operator are-welding motor- 
generators are available with ratings of 
500, 750, 1000 and 1500 amperes. The 
larver sets, due to weight and size, are 
stationary outfits only. Single-operator 
sets are available with ratings of 100, 
200, 300, 400 and 600 amperes. Larger 
sin le and multiple sets are used under 


motor starter, a generator panel, and a 


number of separate welding panels. 
Each welding panel consists of a re- 
sistor, reactor, switches for regulating 
the welding current, and terminals. The 
welding generator current is controlled 
and furnished to the welding cireuits 
by means of the generator panel and the 


welding panels. 


Additional Equipment 
Required With Welder 


Single-operator sets are usually self 
contained, and have a motor panel and 
generator panel with welding terminals, 
all mounted on the motor-generator. It 
is only necessary to connect the welding 
leads to the terminals on the generator 
panel, 

In the ease of the single-operator sets, 
the motor panels are connected to the 
power feeders. On the other 
hand, for the multiple-operator sets, it 


usual 


is necessary to install special welding 
eireuit feeders, with numerous outlets, 
from the generator to the various points 


of distribution, in addition to conneet- 





Multiple- 
Operator 
Feeders. 


MOTOR GEN. 


perator Welding Sets 


ing the motor 


feeders. 


power 


Having briefly outlined the general 
features, let us consider them somewhat 
in detail. First, the important point 
previously mentioned is one usually 
overlooked, which is, uniformly reliable 
welds and test specimens readily pro- 
dueed under operating conditions. As 
there is no means for satisfactorily and 
economically testing welds, except by 
methods which damage the welded ma- 
terial, it is imperative that equipment 
which will insure the best welds be used 
in order to eliminate as much uneer- 
tainty as to quality of the weld as pos- 
sible. 


Disturbances Set Up in 
Welding Circuit 


Single-operator sets provide a sep- 
arate welding cireuit, which prevents 
disturbances from other welding cireuits 
and reduces to the minimum possible in- 
terference with are stability. Multiple- 
operator sets are subject to constantly 
varying disturbances which affect the 
are. Manufacturers of multiple-opera- 
tor sets reeognize this fact and furnish 
flat-eompound-wound generators to re- 
duee interference. However, this does 
not prevent ever-changing welding volt- 
eurrent for each operator. 
These changes are beyond the control of 
the operators. 


age and 


Should several operators 
be welding with current from one gen- 
erator, the welding line voltage for the 
operator nearest to the welding genera- 
tor will be higher than that for the op- 
erator farthest removed, the amount 
depending upon the size of the welding 
line, length of the line, and the current. 

When one or more operators cease 
welding, as is done’ at very frequent 
intervals, the voltage for the other op- 
erators immediately changes without a 
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warning to them, so that constant are 
voltage is practically impossible. This 
results in unsteadiness of the are, and 
welds not as uniformly satisfactory as 
those produced by a steady are. Fur- 
ther, when some welders are using high 
current and about 30 volts at the are 
while others are using less eurrent with 
16 to 18 volts at the are, all of the 
ares are not of equal steadiness and in- 
tensity. 

Also, it has been found that the are 
produced by a single-operator generator 
has better welding characteristics and 
greater snap or “pep.” 


The Problem of Making 
Comparable Weld Specimens 


Another very important drawback to 
multiple-operator sets is that welders 
using them frequently are not checked 
as to the quality of welds they produce 
under actual operating conditions; as 
examples, when one operator only is 
welding, when two or more operators 
are welding, and also when one or more 
operators are welding and one up to the 
total number of operators are striking 
the are, ete. 

In order to test. the ability of opera- 
tors using multiple sets, sample welds 
should be made under operating con- 
ditions, such as with all operators weld- 
ing, as well as with from one up to the 
total number of operators welding while 
others are striking ares, ete. This would 
present a number of combinations, but 
should be required even though a large 
amount of testing would be involved. 
Tests made under other than all of the 
operating conditions are of but little 
value. 

It is not the purpose of the article 
to convey the idea that welding may 
not be accomplished with either type of 
welding set. Ordinarily, however, one 
type is preferable. Let us consider 
other advantages and disadvantages. 

If a ten or more operator set is used, 
ten or more operators would be unable 
to work should repairs or adjustments 
to the set be necessary. Trouble with a 
single-operator set would affect but one 
operator. 

Moreover, with multiple-operator sets, 
bare and heavily coated electrodes could 
not be readily used simultaneously, due 
to reversed polarity being required for 
most types of coated electrodes. Single- 
operator sets would not be affected by 
this condition. 


Comparison of 
Efficiencies 

The efficiency of a welding set is de- 
termined by the welding load. Approx- 
imately the total number of operators 
must work constantly in order to obtain 
reasonable efficiency. A 1500-ampere 
set will have a motor of at least 135 


hp. While this motor is idling, 12 hp. 
is being wasted. 

A multiple-operator set is a constant- 
potential set and should develop at least 
70 volts. As the voltage at the are is 
16 to 18 volts for bare electrodes and 
an average of about 30 volts for heavily 
coated electrodes, it is necessary to dis- 
sipate from 40 to 54 volts mostly by 
means of a resistor. It is found that 
60% to 77% of the output of the set 
is wasted from this eause alone. The 
total input wattage, however, must be 
paid for by the consumer. 


Another example of the difference in 
power required to drive the two types 
of sets is as follows: A 1500-ampere 
multiple-operator set is driven by a 135- 
hp. motor. A 200-ampere single-op- 
erator set is driven by a 10-hp. motor. 
Thus, for 1500 amperes generated by 
single-operator sets, 75 hp. would be re- 
quired by the driving motors. This is 
55% of the power required to drive a 
multiple-operator set of equivalent out- 
put. 

Single-operator sets may be obtained 
portable so that they may be moved 
about the plant or from one plant to 
another. They may be used in one build- 
ing for a while and then taken to an- 
other location. As previously stated, 
multiple-operator sets (exeept in the 
small sizes) are stationary sets and ean- 
not be moved. 

Multiple-operator sets must be se- 
cured in position, and in some cases 
structural supports and foundations 
must be erected. The cost of such work 
is eliminated by using single sets. 


Additional Panels for 
Multiple-Operator Set 


A welding or outlet panel must be 
provided for each operator in the ease 
of multiple-operator sets. In addition, 
enough welding panels must be pro- 
vided to insure a sufficient number of 
them being available when required in 
any welding position. To meet this con- 
dition, users have bought from 10 to 50 
panels with each 1000-ampere set; but, 
regardless of the number of panels, only 
1000 amperes is available with such a 
set. The panels weigh from 300 to 500 
Ib. each and are of such size that they 
are frequently mounted on special over- 
head supports or on wheeled bases. The 
cost of the panels and supports or bases 
must be added to the cost of multiple 
sets. 

It has been claimed that 15 or more 
operators may use one 1000-ampere or 
one 1500-ampere set. Should 15 op- 
erators weld simultaneously, and the set 
is not overloaded, each operator would 
be restricted to 100 amperes, when us- 
ing the 1500-ampere set, and 67 amperes 
with the 1000-ampere set. Restricting 
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an operator to 100 amperes or les. pye. 
vents good welding, except for |igh; 
materials. An extreme case of op 
erators striking ares simultane ys) 
would result in a 3750-ampere load we 
the. 1500-ampere set, if we assume thy 
surge current to be 2% times the 10 


ampere allowable welding current. As 
the are must be frequently struck dy 
to changing electrodes as well as due to 


an unsteady are, the flash currents pro 
vide a considerable increased load oy 
the set. The more the set is overloaded. 
the greater will be the instability of the 
are and possible blowing out of the are, 
resulting in welds which are not as good 
as may be readily obtained by using 
single-operator sets. Also the rate of 
welding is reduced by such objectionab\: 
conditions. 


Comparative Initial Cost 
Figures 


If the cost of the equipment is to b 
the determining factor, regardless of th 
characteristics of the welds, it is neces- 
sary in the case of multiple-operato: 
sets to include the cost of the motor 
generator set, welding panels, installa 
tion and foundations for the set an 
panels, as well as the material, installa 
tion and maintenance of the welding 
circuit. The feeders whieh are necessar) 
for power and lighting are used fo 
driving the single-operator sets. 

An example of comparative costs 
based on a 1000-ft. shipbuilding way 
with buses on both sides of the way an 
allowing a 5-volt drop, follows. 

The cost of a multiple-operator outfit 
is first listed :* 
1500-ampere multiple-operator set.......$ 2,95 
Ten 200-ampere outlet or welding panels 2,5) 
Fifty outlet receptacles.............0++: 40 


Installation of set.........65 seeeeess 20 
Bases or supports and protecting covers 


Cable and accessories........... con. ae 
Labor for installing cable and acces- 2 
PT id 640466.%0'0 ah. EP “ 3,78 


| Serres ee Te a ye - $16 

Where welding is to be undertaken 
for shipbuilding and other work widel) 
separated, ten outlet panels are 1 
sufficient. Such installations requir 
up to 50 outlet panels for each 1000 
ampere set, which will add as mucli as 
$10,000 more to the eost of such al 
installation. 

Now let. us look at the cost of sing! 
operator sets: 


Ten 200-ampere single-operator sets... 
Cost of 10 outlets on power feeder...... 


21 Se es Sone eo er ae $5,680 





*Another example is given below as to te 
cost of a multiple-operator installation 
shipbuilding way with one 1000-ampere welding 
set on each side. In this case 18 welding out 
let panels are provided for each welding s¢ 
with cable connected to two 18-circuit pane's 

2 1000-ampere multiple-operator sets. .$ 4,4 

36 200-ampere outlet panels.........- 

en eee rere eee 10 

Cable and accessories............>: 500 


SE Aa cuk. va -as ed cm deve ds ug oan as OLE 
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N te that while the multiple-operator 
set ind outfit installed costs $16,730 to 
$26,,30 as compared with $5,680 for 
1) single-operator sets, only 1500 am- 
peres 18 generated with the former 
whereas 2000 amperes can be furnished 
by the single-operator sets. 

A 1500-ampere multiple-operator set 
is approximately 100 in. long, 44 in. 
wide and 52 in. A 200-ampere 
welding panel is about 28 in. wide, 15 
in. deep and 40 in. 


high. 


high. Ten panels 
placed alongside each other require a 
space 23 ft. long, 40 in. high and 15 in. 
deep, in addition to the space previ- 
ously mentioned as required for the 
motor-generator. If 50 panels are pro- 
vided, this spaee will be five times as 
great as for 10 panels. Ten 200-ampere 
single-operator sets occupy a space 23 
ft. long, 30 in. high and 50 in. deep. 
With the multiple-operator set, it has 
been found that the eurrent is not as 
readily suited to conditions of welding. 
rhe current increases rapidly as the are 
length decreases, the amount of current 
being directly proportional in drop to 
the resistanee in series with the are. The 
result is a high inrush of current and the 
possibility of readily burning the metal. 
A large manufacturer of automobile 
parts reported that 17% of the welds 
were defective when 
potential machines. 


using constant- 
On similar work, 
when using single-operator machines, 
the defeetive pieces were reduced to 3%. 

Comparative tests on tank welding 
showed that 220 kw.-hr. and 15 hr. time 
were required with a constant-potential 
machine, whereas 75 kw.-hr. and 1134 
hr. tume were required for similar weld- 
ing when using a single-operator ma- 
chine. The large difference is attributed 
to interference of the ares with each 
other when using multiple-operator sets, 
and the faet that the are was more 
uniform and eonstant with the single- 
operator machine. 


Remote Control Now Available 
for Single-Operator Sets 


Recent developments along the line of 
remote-control devices increase the de- 
sirability and decrease the welding costs 
ot single-operator sets. One of thee 
devices allows the operator to raise or 
lower the generator voltage merely by 
tapping the electrode on the work, mak- 
ing additional cables or a rheostat un- 
Nece ssary. 

Remote-control devices are particu- 
larly valuable where the operator is re- 
quired to work at a distance from the 
machine, as in shipyard or structural 
work. The operator can change from 
Vertical to horizontal welding, from one 
size of eleetrode to another, and auto- 
matically change the current without re- 
turning to the machine to reset the con- 
trol-. The highest-quality weld metal is 


assured, since there is no temptation on 
the part of the operator to use the orig- 
inal setting rather than return to the 
machine. Such devices permit the use 
of the most efficient 
therefore insure the 


electrodes and 
highest possible 
speeds. The savings in time are obvi- 
ous; in one shipyard, the welding op- 
erating factor was greatly increased. 

It has been claimed that by using a 
synchronous motor for driving multiple- 
operator sets the power factor may be 
improved, This would be true if the load 
on the motor-generator were constant 
and were less than the total generator 
capacity. 
ticable. 


Such conditions are imprac- 
In order to adjust the gen- 
erator properly for power-factor cor- 
rection, it would be necessary to station 
an attendant solely for that purpose. 
Also, if the generator is run at lig 
loads the efficiency will be even less 
than the low amount already given. 
Starting and Stopping 

Generator Automatically 


As devices are now available which 
automatically start single-operator sets 
when the electrode is touched to the 
work, and automatically stop the motor- 
generator when welding has ceased for 
about one minute or other predeter- 
mined time, the power factor is not af- 
fected by single-operator sets. It should 
be stated that the automatic starting 
and stopping is accomplished without 
the use of any wiring beyond the weld- 
ing set other than the single-conduetor 
welding lead, and it is not necessary for 
an operator to operate any device ex- 
cept to follow the conventional welding 
procedure. This further results in no 
power whatever being used by single- 
operator sets when they are not actually 
welding. This will result in a saving in 
eost of current up to $60 a year for 
each single-operator welding set. 

In view of the foregoing, the only 
type of multiple-operator set which is 
recommended, and then only upon spe- 
cial conditions, is that having one motor 
driving two or more generators so that 
a separate generator is available for 
each operator. The welding conditions 
are then similar to those for single- 
operator sets. The automatic start and 
stop devices may also be used. 





Welding Courses Offered 
in Indianapolis 

Courses in welding to be offered by 
the Y. M. C. A. in Indianapolis, Ind., 
will begin on Sept. 25th, with Russel W. 
Pursel, of the Indianapolis Power & 
Light Co., as instructor. A course will 
be offered in gas welding and one in 
are welding, each class meeting on Tues- 
day and Thursday nights for 14 weeks. 


Softens Hard Spots With 
Torch Before Drilling 


A farmer recently had oceasion to have 
several holes drilled in a chilled mould- 
ing board for his plow. After ealling on 
several shops and traveling some 50 miles, 
he took the job into the shop of Bell & 
MeGillivary, in Sterling, Mich. After in- 
quiring whether holes could be drilled in 
such metal, he was assured by Mr. Bell 
that it was quite simple. Thereupon, Mr. 
Bell lit his welding torch and heated to a 
dull red the several spots in the board 
where holes were to be drilled, then al- 
lowed them to cool slowly. He was then 
able to drill the holes very easily, finding 
about the same hardness as ordinary cast 
iron. 


Welded Flagpole Reaches. 
Height of 107 Ft. 


A flag pole, extending 107 ft. above 
ground, was recently built by D. D. De- 
Trow, of Maumee, Ohio, for Pearson 
Park. This pole, said to be the largest in 
that part of Ohio, is of all-welded con- 
struction, and shortly after its erection it 
suceessfully withstood a very severe 
windstorm that wrecked barns, houses 
and trees in that neighborhood. The base 
of the pole is of 12-in. extra-heavy pipe 
and extends 11 ft. into a concrete base of 
47 tons weight. A east-iron eagle, with a 
28-in. wingspread, is mounted atop the 
pole. 








Cleveland Section Plans 
Winter Program 


The Cleveland Section of the American 
Welding Society are planning a series of 
six meetings to be held on the second 
Wednesday of each month at the Cleve- 
land Engineering Society rooms in the 
Hanna Building. Officers of the section 
are: Chairman, A. E. Gibson, vice-presi- 
dent of the Wellman Engineering Co.; 
ist vice-chairman, Jack Carbis, of Wil- 
liams & Co.; 2nd vice-president, Robert 
E. Kinkead, consulting engineer; and 
secretary-treasurer, E. T. Scott, presi- 
dent of the Cleveland School of Welding. 





Steel Fabricators to 
Hold Meeting 


A complete report on the code situa- 
tion, as it affects the structural-steel and 
iron-fabrieating industry, will be given 
at the 12th annual convention of the 
American Institute of Steel Construe- 
tion, to be held in Chicago, Oct. 24th to 
26th, at the Edgewater Beach Hotel. All 
those in the industry, including non- 
members as well as members of the In- 
stitute, are invited to be present. Fur- 
ther details of the meeting can be 
obtained from the Secretary, 200 Madi- 
son Ave., New York, N. Y. 


THE WELDING ENGINEER 


September, 1934—Page 47 








; 
; 


| 
: 
{ 





ba J 


Welded Oil-Field Equipment 
Built Up From Piping 
By M. L. ROGERS 


Pipe has a feature possessed by no 
other structural steel member: It has an 
equally high resistance to bending, re- 
gardless of the location or direction of 
the load. 

In the oil field, to build a structure of 
steel usually means to find some seecond- 
hand pipe of the desired size, and eall in 
a welder. 

In the illustrations are examples of 
pipe structures. We have here a Samson 








Jack Posts Welded from Pipe. 


post (the tall structure) and two jack 
posts, all welded. Very artistic, they are, 
compared with the old-time wooden Sam- 
son posts and jack posts! Not only are 
they neater in appearance, but they will 
last indefinitely if kept painted, and can 
easily be moved from one location to an- 
other, while wooden members soon rot 
away or split. 

A bearing is bolted to the plates on top 
of the Samson post for the walking beam 
to work on, as one of the illustrations 
shows. The Samson posts must support 
the walking beam and a counterweight 
for the jet rod—a total load of several 
tons. Some wells have over a mile of 1- 
in. or 14-in. jet rod tugging at the end 
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Welded Samson Post for Supporting 
Walking Beam for Oil-Well Pump. 





of the walking beam, so the working 
stress is apt to be very high. 

These steel structures were manufaec- 
tured by the Nourse Watson Machine 
Works, of Seminole, Okla., who find 
ready sale for these steel fronts made of 
serap pipe, and also find it very profit- 
able. 

Other types of devices welded up from 
pipe for use in the oil fields include pump 
skids, engine skids, lubrieator skids for 
boilers, trailer and trailer coupling poles, 
back ends for truck beds, fishing tools, 
and hot-water heaters for heating the 
water with exhaust from the boilers. 





Retaining Strength and 
Ductility in Manganese Steel 


By G. J. SLIBECK 
Stulz-Sickles Co. 

Manganese steel will work-harden un- 
der impact to an unusually high degree. 
It also has the properties of toughness 
and ductility, and is impervious to abra- 
sion except with an emery wheel. It is 
relatively inexpensive to manufacture. 
Henee, it meets certain requirements bet- 
ter than any other known metal, and to- 
day it is the accepted steel for certain 
purposes. 

Manganese steel was discovered by an 
Englishman by the name of Hadfield, and 
it was brought to this country about 30 
years ago. The railroads saw the possi- 
bilities at once of using this steel for their 
frogs and crossings and were the first in- 
dustry to use it. Later, industrial firms 
began experimenting with it and found 
that it could be used in certain of their 
work also. 

The composition of Hadfield or high- 
manganese steel is as follows: 


Carbon 1-1.40% 
Manganese 10-14% 
Phosphorus 06-10% 
Silicon 30-50% 
Sulphur 02-05% 


The tensile strength is 125,000 lb. per 
sq. in., and the yield point 35,000 Ib. per 
Sq. in. 

The composition is varied to obtain the 
qualities desired in the easting. As ex- 
amples, a tough mild manganese is de- 
sirable for a railroad frog and a tough 
hard manganese for a crusher head. 

To get the best results out of mangan- 
ese steel, it must be used where an impact 
meets the wearing surface so as to work- 
harden it. For instanee, it is satisfactory 
as a railroad frog or a stone crusher but 
is not so good in clay machinery. 

The steel comes to the eustomer with 
an initial surface hardness of 170 to 200 
Brinell, and since this surface is ecold- 
worked by impact of some kind, it gets 
harder and harder until it reaches about 
450 to 500 Brinell, and then it begins to 
spawl off. 

This cold-working extends down into 
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the metal, and at a hardness of 500 | jp. 
ell it has reached a depth of about ° jin, 
This hardness results in a packing (.w; 


of the metal upon itself, so that at a oy; 
500 Brinell it is 3/16 or 1% in. down | poy 
its original height. This hardenin~ oy 


packing down plays a most impo) ant 
part in the welding of manganese and 
must be taken into account if the wel: js 
not to fail. 

When a manganese steel casting i- re 
moved from the mold, it is very brittle 
and has no commercial use until it has 
been heat-treated. Therefore, it is placed 
in a furnace and heated above 1830°F.. 
then immediately quenched in water. It 
is then the manganese steel that we know 

When manganese steel is poured, « mi 
croscopic examination reveals that the 
earbon silicates, which form the cementite 
that binds the grains together, are not in 
solution but are scattered among th. 
grains of manganese and are segregated 
one from another. The effect of furnace 
heating is to put these carbide silicates 
in solution so they will cover and sur 
round each particle of manganese, and 
the rapid quenching stops them in solu- 
tion. 

When 450 to 500 Brinell has been 
reached, the cementite has been squeezed 
out from between the grains of mangan- 
ese, leaving nothing to hold them to- 
gether. This results in spawling, whic! 
is a breaking down along the slip-planes. 
In order to weld a piece of manganes 
steel properly, this hardened surtfac 
must be ground away and parent metal 
reached, otherwise there is nothing in the 
hard-packed surface metal to hold th 
weld. 

In welding, rods should be used con 
taining carbon and manganese of some 
what varying percentages from those in 
high-manganese steel, and there should 
be a certain amount of nickel introduced, 
which enables one to get the same result 
as obtained with water quenching. 

Obviously, if a piece of manganese 
steel were heated in order to weld it by 
a flame or fire of any kind, the heat 
treatment would be taken out of it. \V hen 
we weld it, we not only must leave the 
treated steel but must produce a well 
that will be tough and ductile. Nickel is 
not readily oxidized in molten steel! and 
has the effect of retarding the rate 0! 
transformation ; it therefore tends to re 
duce the grain size and increase the clas- 
tie properties and toughness of the steel. 

The question of the proper mix of 4 
nickel-manganese welding rod is very 1™- 
portant. Too much earbon in the rod 
will make a brittle weld. An incorrect 
proportion of carbon and manganes: wi!! 
cause a poor rod. The proper port! 0! 
silicon in a rod is most important. ‘I \ere- 
fore, there is considerably more |) te 
welding rod than simply the act of \eld 
ing with it. 
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New General Electric 
Stud Welder 


A new portable stud welder, consist- 
ing of a welding transformer and con- 
trol nounted in a portable steel cabinet, 
primary and secondary eable, and a 
stud-welding gun, has been made avail- 
able by the General Electric Co., Sche- 
nectady, N. Y.. The stud welder is an 
equipment for fusing the end of a stud 
into a metal surface. Applications in- 
elude welding studs to steel surfaces for 














Transformer and Gun for Stud Welding. 


hanging piping, conduits, signs, instru- 
ments, hooks, and insulating materials. 

A stud is placed in the welding gun, 
pressed against the surface to which it 
is to be welded, and one automatically 
timed impulse of power completes the 
weld, 

One side of the portable steel cabinet 
is equipped with split steel doors which 
give aceess to the control panel. Open- 
ing the upper door automatically re- 
moves the power from the panel; ad- 
ustment of current and time for differ- 
ent sizes of studs are made with this 


ipper door open. The lower door is 


for servicing and ean be kept locked. 

The transformer is mounted in the 
cabinet behind the control panel and is 
connected to the power supply through 
a 20-{t. 
The seeondary of the transformer sup- 


double-conduetor drag cable. 
plies heavy eurrent at low voltage to 
the welding gun through hollow, forced 
air-cooled flexible cables. The cooling air 
is admitted at both ends of each cable 
and is allowed to bleed out over its en 
tire length. The secondary windings of 
the transformer are also forced-air 
cooled, permitting the use of the mini 
mum of material for a given capacity; 
in this manner obtaining as high a de- 
gree of portability as possible. The 
weight of the complete unit, less the ea 
bles, is approximately 500 Ib. 

The welding gun is a tool for hold- 
stud against the 
spring pressure, and for properly di- 


ing the work under 
recting the welding current. The gun is 


light in weight—most parts being of 


aluminum—and will aecommodate studs 


of from ¥% to =); in. in diameter and 
from 44 to 2% in. long. 

A control switch in the spade-type 
handle of the gun controls the operation 
of an automatic timer located on the 
control panel. When the gun switch is 
closed, current flows for a definite pe 
riod of time only, regardless of how long 
The timer is 
adjustable for periods of from 1/12 to 


the switch is held elosed. 


5/6 second, the- exact time used depend- 
ing on the size of stud being applied. 
Once adjusted, the timer repeats the de- 
sired duration of current flow for each 
weld. 

The new G-E stud welder is obtain- 
able for single-phase pewer supplies of 
from 25 to 60 eycles, 110 to 550 volts. 
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GENT DOWN FLAT WITH 


HAMMER 





Test Specimens of 
Stud Welding 
Subjected to Pull, 
Twisting, and 
Bending. 
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Plumbers’ Brazing Outfit 
for Bronze Fittings 


To meet the need of steamfitters and 
plumbers for a reasonably priced outfit 
for the installation of Walseal thread- 
less bronze fittings by the Aireobraze 
process, the Aireobraze Oxyacetylene 
Outfit has been developed by the Air 
Reduetion Sales Co., 60 East 42nd St., 
New York, N. Y. 

With this outfit hooked up to the gas 
cylinders, it is only necessary to slip the 
brass pipe into the Walseal fittting un- 
til it butts up against the shoulder, and 
apply the Aireobraze process to the 
pipe and fitting until the white ring of 
Sil-Fos appears around the pipe—visi- 
ble evidenee that the joint has been 
made. This same outfit is also entirely 
suitable for pipe welding. 

Aireobraze Oxyacetylene Outfits will 
be distributed by the Walworth Com- 
pany to the plumbing and heating trade 


SS 









Aircobraze Oxyacetylene Outfit. 


through regular plumbing supply deal- 
ers and through their district sales of- 
The proeess is completely illus- 
trated and described in a 4-page bulletin 
issued by the manufacturer. 


fices. 





Automatic Weld Timer 
Operates at High Speeds 


A high-speed weld timer for use with 
resistance welding machines has been 
put on the market by The Eleetrie Con- 
troller & Mfg. Co., 2702 East 79th St., 
Cleveland, Ohio. This device, known as 
the Folio 2 EC&M Automatic Weld 
Timer, varies the welding time in in- 
verse proportion to the rate of current 
flow, as does the Folio 1 Weld Timer, 
which has been on the market for many 
months, but in addition the new device 
is twiee as fast in operation, it has an 
adjusting dial for varying the time, and 
allows a selection of any of three ranges 
of eurrent. Moreover, it contains less 
apparatus than the Folio 1 Timer and 
the dust-tight enclosing 
smaller. 

The faster operation of this new timer 
not only makes it possible to produce 
many more welds per minute on any 
given material, but it also greatly in- 
creases the number of different kinds 


cabinet is 
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Automatic Control 
for Timing 
Resistance 


Welds. 








and also the variety of thicknesses of 
metals which now may be satisfactorily 
welded under the control of this type of 
timing device. For example, in the case 
of alloys and metals of high thermal 
conductivity, requiring a high welding 
current with an extremely short time, it 
is possible with this new timer to use a 
higher heat tap on the welding machine, 
thus providing greater concentration of 
heat at the weld, and at the same time 
securing closer control of the number of 
heat units put into each weld. 

With the triple current range control, 
the change from one range to another 
is quickly obtained by inserting a plug 
into one of three receptacles located on 
the front panel, making possible a high- 
ly refined control of the length of time 
the current is on. 

With both the Folio 1 and Folio 2 
Timers, the length of time the eurrent 
is On is inversely proportional to the 
current itself. Therefore, once the timer 
is properly set for the material at hand, 
consistently good welds are obtained 
without further adjustment, regardless 
of variations in thickness of the mate- 
rial or condition of its surface as re- 
gards seale and dirt. 





Portable Ventilator for 
Removing Welding Fumes 


A new portable ventilator for remov- 
ing welding fumes from enclosed com- 
partments, has been developed by the 
Coppus Engineering Corp., Worcester, 
Mass. Though especially designed for 
shipyard work where much welding is 
done in enclosed spaces, this unit is 





Using Ventilator in Shiphold. 


equally useful for ventilating such con- 
fined spaces as tanks, drums and other 
vessels in process of welding. 

This ventilator is very compact in de- 
sign and ean be lowered through a 14- 
in.-diameter opening. As the total 
weight, including electrie motor, is only 
80 lb., it is readily portable and ean be 
quickly set up and put in operation by 
one man. 

Flexible tubing, 8 in. in diameter, may 
be used to carry off the fumes and foul 
air at a rate of 1500 ecu. ft. of air per 
minute. 

The ventilator can be used in either 
a horizontal or vertical position. When 
placed in a vertical position, the venti- 
lator rests on a ring attached to the in- 
let, so that the fumes are removed from 
the very lowest point. 





“Stroco” Arc Welders Have 
Constant-Current Control 


A line of are welders, manufactured 
under the trade name “Stroco,” has been 
announced by the Rich Manufacturing 
Co., Ltd., 3851 Santa Fe Ave., Los An- 
geles, Calif. These welders have sep- 
arate excitation, self-stabilization, and 
an automatic current control device that 
obtains constant amperage even though 
the are length might vary. 

With separate excitation, the time 
constant has been reduced to such an 
extent, it is claimed, as to result in quick 
are recovery. The elimination of exter- 
nal stabilizing devices is said to result 
in a highly efficient machine and a high 
degree of are stability. 

The current control device is an im- 
portant factor in seeuring excellent 
welds of uniform penetration, since it is 
said to provide a constant amperage cor- 
responding to the setting of the control, 
and amperage and penetration are there- 
fore uniform regardless of variations in 
are length. The eurrent is governed by 
the position of the brushes, which can 
be shifted to vary the amperage output. 

Stroco are welders are available with 
motor drive and gasoline-engine drive, 
in both stationary and portable units. 
They are made in ratings of 200, 400, 
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600, 800 and 1000 amperes. 
said to stand an intermittent 
of 35%, and to operate satisfa 
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as low as 20% of rating. 





New Welders Announced by 
J. D. Adams Mig. Co. 


A line of d.e. are welders is announced 
by the J. D. Adams Manufacturing (‘o. 
Indianapolis, Ind., in sizes of 200, 30 
and 400 amperes, 40 volts NEMA ra; 
ing, and with motors, in the motor-ge 


erator type, rated at 220 or 440 volts. 


3 phase, 60 cycles. These machines ar 


also available with gasoline-engine dri) 

Among the features of this new lin 
of welders, the manufacturer lists tl, 
following: (1) A high overall efficiene 
of 56% to 64%. (2) Are recovery u 
der short cireuit in 1/400th of one se 


ond under full NEMA rated load. (3 
Short-cireuit surge considerably beloy 
the maximum tolerance as set by 

U.S. Navy. (4) High overload capa 
ity. (5) Temperature rise at full NEMA 
rated load in one hour against grid 


sistance is much below the 50° C. ris 








Vertical Type of Arc Welder. 


permitted by NEMA standards. (| 
gyroscopic action, which is a resull 
the vertical style of mounting, 
vibrations under shock load. 
life of the welderis increased 
ing cooling aig in at the top and 
at the bottom. 

It is claimed that the vertica 
ing andthe system of cooling grea 
redyge the amount of grit and 
tjéles that are picked up and w 
Alestructive to the windings 

These welders are 
only after exhaustive laboratory ‘ests * 
well as tests under actual sho; 
tions. 


being introduc 
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New Cutting Machine 
Added to Airco Line 


he Aireo-DB Tractograph, latest ad- 
dition to the Aireo-DB line of oxy-acet- 
vlene eutting machines, manufactured by 
the Air Reduction Sales Co., 60 East 
{2nd St., New York, N. Y., is said to 
provide a simple means for accurately 
produeing shapes having straight, cireu- 
lar or irregular outlines. It will cut plates 
and slabs up to 2 in. in thickness and of 
practieally unlimited areas. 
[t is a small, compact, motor-propelled 
unit which ean be quickly adjusted to 
travel at any speed from 21% in. per min- 
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Portable Hand-Guided Machine for 
Gas Cutting of Shapes. 


ute. As it travels, it is guided by hand 
along the desired contour laid out and 
scribed directly on the plate or slab. 

This new machine will -easily turn 
sharp cerners and follow both simple and 
intricate contours with unusual aceuracy. 
Once the operator has set the travel speed, 
lit the torch and pressed the starting 
switch, he ean eonfine his attention to 
guiding the machine. No special skill is 
required to eut beveled or perpendicular 
edges. Cuts made with the Tractograph 
are practically as smooth as those pro- 
duced by a completely automatic gas cut- 
ting machine. 

Measuring only 7144x814x16 in., and 
weighing but 48 lb., the Tractograph can 
be easily earried about and used wher- 
ever 110 volts, alternating or direct eur- 
rent, is available. 





Line of General Electric 
A. C. Welding Equipment 


In addition to its line of direct-cur- 
rent are-welding equipment, the Gen- 
eral Eleetrie Co., Schenectady, N. Y., 
now has available a complete line of al- 
ternating-eurrent are-welding equip- 
ment, ineluding transformer units, elec- 
trodes, and automatie welding heads and 
control. The new a.c. equipment is in- 
tended for heavy-current welding—pri- 
marily automatic welding because of the 
heavy eurrent involved, but otherwise 
equally well suited to hand applications. 

\.ec. are welding is not new, but the 
remarkable development of are-welding 
electrodes during the last few years has 
only reeently made it possible to ben- 
efit from the major advantage of the 


a.c. process—that advantage being the 
absence of magnetic blow in the are, and 
therefore superior quality in the result- 
ing weld. It follows, of course, that this 
advantage becomes particularly appar- 
ent with the heavier welding currents 
(above 250 amperes) because of the 
greater magnetic effect at these currents. 
Slightly greater welding speeds are pos 
sible when using alternating current; 
and in making fillet welds and in work 
ing into corners and other parts of in- 
tricate structures, the a.c. are allows full 
penetration to be obtained. 

The new transformer units are avail- 
able in three sizes having one-hour rat- 
ings of 500, 750, and 1000 amperes. Pri 
maries are wound for 220, 440, or 550 
volts; 60, 50, or 25 eyeles; single phase. 
Extra attachments are available for re- 
ducing the secondary open-cireuit voltage 
to approximately 50% of its normal 
value (normal being 80, 90, or 100 volts) 
and for obtaining currents down to 10% 
of the one-hour rating. 

The transformers themselves are of 
the high-reactance type, air-cooled and 
enclosed in a sturdy cylindrical shell. A 
suitable arrangement is provided to vary 
the reactanee so that the full welding 
range of the equipment can be obtaincd 
on any one of three secondary open-cir 
cuit voltage settings—the latter being 
selected by means of taps on the pri 
mary winding. 

The electrode recommended is the 


General Electric Type W-23, a heavily 
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Large-Capacity A. C. Welder. 


coated electrode especially suited to a.e. 
welding. 

The new a.c. equipments are intend- 
ed primarily for shop use in semi-per- 
manent loeations, a lifting eye 
provided for handling by crane. 


being 


Making Invisible 
Spot Welds 


A new line of automatic spot-welders, 
incorporating the principle of synehron- 
ous control, has been developed by the 
Roth Welding-Engineering Co., Ine., 
Box 56, North End Station, Detroit, 
Mich. These new welders, known as 
“Roth-Synchromatic,” are said to make 
spotwelds that are invisible. They are 
especially designed for spot-welding 
work where metal finishing counts, as 
well as for welding stainless steel, brass, 
aluminum, and various alloys. 

The machines are driven by a syn- 
chronous motor, which operates the up- 
per electrode as well as the synchronous 

















Roth Synchromatic Spot Welder. 


contactor. Very exact timing, from one- 
half eyele up, is obtained. The contactor 
san be adjusted to break the load near 
the zero line of the sine-wave and thus 
avoid arcing. 

The upper electrode is_ vertically 
straight guided to insure a perfect con- 
tact and uniform wear of the electrodes. 
Extremely long life of the electrode 
points is a result of the use of exceed- 
ingly short welding time. 

These welders are manufactured in 
several sizes, from 15 to 60 kva. 





Correction Regarding 
Description of Helmet 


The No. 660 helmet, a new develop- 
ment of the American Optical Co., 
Southbridge, Mass., for proteetion 
against eye injuries and disfigurement 
of the face, is not recommended for pro- 
tection against fumes as was stated in 
the deseription of this helmet in the 
August issue of The Welding Engineer. 
This helmet contains clear lights of lam- 
inated glass and is not intended to pro- 
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tect welders’ eyes from the injurious 
rays encountered in the welding process. 
Where welding is involved, this helmet 
may be worn over the welding goggles. 





New Heavy-Coated Electrode 
Welds at High Speeds 


A new heavily eoated are-welding ‘elee- 
trode, designated as G-E Type W-23, for 
the economical production of high-speed, 
high-quality welds in the flat’ position, 
has heen announced by the General Elee- 
trie Co., Scheneetady, N. Y. This elee- 
trode is suitable for either manual or 
automatie are welding and will produce 
equally good results on alternating or di- 
rect current. With the latter, reverse 
polarity is used. 

The element of economy in the produc- 
tion of high-quality welds is provided by 
the ability of Type W-23 electrode to 
operate at higher speeds, in larger diam- 
eters (14, 5/16, and % in.), and at higher 
current values than those commonly in 
use. Another economy-promoting char- 
acteristic claimed is the fact that welds 
made with Type W-23 electrodes fuse 
uniformly with the side walls of the joint, 
thus saving the time and labor ordinarily 


spent in chipping out slag from pockets 
at the line of fusion. 

Welds made with the new electrode are 
said to be smooth and of excellent ap- 
pearance, and to possess exceptional ten- 
sile strength, density, duetility and re- 
sistance to impact and corrosion. They 
more than meet the requirements for 
Class 1 (A. 8S. M. E. Boiler Code) and 
E-10 (A. W. S. Tentative Filler Metal 
Specifications). This eleetrode has also 
been approved by the American Bureau 
of Shipping for Class 1 (E-10 A. W S. 
Spec.) welding in the construction of 
hulls and machinery subject to elassiliea- 
tion by the Bureau. 

Typical physical characteristic values 
for W-23 welds are tabulated below: 

After strecs relieving at 1200° F. 
Results of 5 tcsts 
Average Range 

U'timate tensile strength, 

Ib. per sq. in. nhekideesk ee 
Yield point, Ib. per sq. in.54,460 
Per cent elongation in 2 

Tar” sictncercelnavtdacseneiveiettiictaneiaaaall 31.6 29.5-34.5 

Without stress relieving 
Results of 9 tests 
Average Range 
Ultimete tensile strength, 

a se 69,550 
Yie'd poiat, Ib. wer sq. in.56,355 
Per cent elongation in 2 

SUL, °-Sesesdiidivsnaskeinsstanweilbtediob social 27.2 24.5-30. 
t.-lb. (Charpy). 


Free-bend ductility values range from 40% to 
60%. 


65,400-66,700 
50,800-56,600 


67,400-71,300 
50,500-60,300 





Trade Literature 
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“The Fiftieth Year” is the title of an 
attractive book just published by the 
Harnisehfeger Corp., 4513 W. National 
Ave., Milwaukee, Wis., in ecommemora- 
tion of their golden anniversary. Beauti- 
fully bound in gold and purple, and pro- 
fusely illustrated throughout its 84 pages, 


LOOKING 


FORWARD 


Elect Ano Welders 











P&H Golden Anniversary Book. 


this book tells in an interesting and im- 
pressive way the story of the beginning 
and development of an organization who 
pioneered many types of equipment that 
are now quite generally used in industry. 
Among other things, the important part 


this company has played in the develop- 
ment of are welding is related. Copies 
of the book are available to executives 
and to patrons of the company. 


Magnaflux, deseribed as a rapid, non- 
destructive method of locating defects in 
steel and magnetie alloys, is discussed and 
various applications deseribed, including 
the inspection of welds, in a folder issued 


by the Magnaflux Corp., 25 West 
St., New York, N. Y. Illustrations g|,, 
equipment used and various ty)x 
work to which this method is appli 


“Pressure Regulators and Regu! 
Problems” is the title of an illustrate 
page booklet written to give the us 
oxygen and acetylene a better underst 
ing of regulator design, eare and o; 
tion. Copies of this publication ea 
obtained from the Air Reduetion § 
Co., 60 East 42nd St., New York, N. 


The complete line of “Stroco” 
steeel and alloy welding rods and elu 
trodes are listed and deseribed in a 16 
page catalog issued by the Rieh Ma 
facturing Co., Ltd., 3851 Santa Fe Ave., 
Los Angeles, Calif. Reeommended 
cedures and amperages are given. 


“Work You Can Profitably Do \ 
‘Simplified’ Are Welding” is the tit) 
an illustrated folder issued by Hobart 
Bros, Box U-94, Troy, Ohio, settin: 
forth some of the advantages of welded 
design and construction. 


General specifications for Type SA 
welding generators, belted or d 
driven, of 300, 400 and 600 ampere 
given in Bulletin No. 303, issued by Ti 
Lineoln Eleetrie Co.,-Cleveland Ohio 


A leaflet outlining the advantag: 
are welding in the construction and 
pair of steel bridges and buildings has 
been issued by the Northern Bridge (Co 
10 S. La Salle St., Chieago, Ill. 


The “Strobel” electric-are saw is illus 
trated and deseribed in a new leallet 
keing distributed by the Rich Manutac 
turing Co., 3851 Santa Fe Ave., Los 
Angeles, Calif. 


A new instruction book in Spa 
covering their complete line of welding 
electrodes, has been issued by The | 


eoln Eleetrie Co., Cleveland, Ohio 
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Cleveland to Have 
Welding Clinic 


A 3-day welding elinie will be held in 
Cleveland, Ohio, Sept. 27th:to 29th, with 
the Cleveland branch of The Linde Air 
Produets Co. acting as hosts. This elinie, 
which is one of a series’ being held by 
this company in different industrial een- 
ters, will be conducted at Chester Ave. 
at East 30th St. The purpose is to dis- 
pense information on new developments 
in oxyacetylene welding and eutting and 
to assist users of the processes in the 
solving of their problems. 
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Fach day’s program begins at 8 : 
and continues through to 5:30 p.m. | 
addition, on Friday, the 28th, when ther 
will ke an evening session lasting 
10:30 p.m. No charge will be made tor 
attendance. 

Not less than 12 work tables wil! \« 
used, at six of which will be experience 
operators to give individual instru 
Motion pictures will be shown. A re)r" 
sentative will be present from the A 
num Co. of America and one fron 
Chase Brass & Copper Co. to adv! 
the welding of aluminum and on so“! 
ing sweat fittings to copper pipe. 
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European Trip Reveals 
Good Business Abroad 


(‘pon returning recently from a com- 
bined business and pleasure trip in the 
British Isles and continental Europe, 
W. H. Hobart, executive vice president 
of the Hobart Brothers Co., Troy, Ohio, 
expressed surprise at the great amount 
of industry evident in a number of the 
countries visited, in the light of news- 
paper reports of their condition. 

\t the same time, he states that he 
cannot eoneeive of those countries ever 
approaching the United States again in 
world influence or in their own inter- 
nal progress, particularly with reference 
to the status and welfare of the work- 
ing classes. 

Mr. Hobart reports that his e¢om- 
pany’s interests are well served abroad, 
but that domestic business has devel- 
oped far more rapidly during the past 
twelve months, with the marked revival 
of demand for welding machines. 





Hollup Corp. to Have 
New Factory 


A eontract for the construction of a 
new faetory has been let by the Hollup 
Corp., of Chieago, who have outgrown 
their present quarters. The new build- 
ing, consisting of one story 170x290 ft., 
will be loeated at 3351-3363 West 47th 
St., or about a block from the company’s 
present location on West 48th Plaee. 

The new plant will have an extruding 
room, with temperature control, for pro- 
ducing the eoatings on shielded-are elee- 
trodes. In addition to the usual factory 
facilities, there will be an air-conditioned 
general office, sales eonference room, four 
private offices, display room, machine 
shop, physical laboratory and chemical 
laboratory. The plant will have a rail- 
road spur on one side and trucking facili- 
ties on the other. 





“Goodie” Lands Some 
Real Fish 


Four black bass, “beautiful and 
plump,” totaling 191% Ib. in weight and 
a 544-lb. wall-eyed pike were recently 
taken on a 15-mile boat trip by H. A. 
(“Goodie”) Goodwin, district manager 
of The Bastian-Blessing Co. Chicago, 
along Sand Creek and Red Cedar River 
in northern Wisconsin. “Goodie” figures 
the total eost of the trip at $9 per bass, 
whieh ineludes trekking the boat. “Fell 
out of the boat but once,” he reports. 





Meriam Co. Enlarges Its 
Welding Department 


‘he entire pace in the present plant 
ot The Meriam Co. at 1955 West 112th 
St.. Cleveland, Ohio, is to be given over 


to the welding division and to the 
manufacture of flow and pressure in- 
struments. The department devoted to 
the rebuilding of gas and oil engines 
will be housed in a new building now 
under construction. This plant has ex- 
panded during the past six years from 
a small shop at 8405 Detroit Ave. to the 
present plant of about five times th 
original capacity, and now a further in- 
crease in space is required, reports J. I; 
Meriam, president. 





Tenney Recovering From 
Broken Neck 


G. E. Tenney, Chicago district man- 
ager of The Lineoln Eleetrie Co., had one 
of his neck vertebrae fractured and six 
vertebrae dislocated on the morning of 
Sept. 9th, when he was mounting a horse 
for his aceustomed Sunday morning ride. 
One foot was in the stirrup when the 
horse shied, and Tenney was thrown over 
backward, landing on his head. Despite 
the extreme seriousness of the accident, 
he is reported to be making progress and 
full recovery is expected. 





Large Export Shipment of 
Acetylene Generators 


A earload of model 12-P Sight Feed 
acetylene generators was recently sent 
to New Zealand by The Sight Feed Gen- 
erator Co., of Richmond, Ind. This is 
one of the largest, if not the largest, 
single orders for acetylene generators 
ever placed in the United States. 

This purchase is one of the steps in 
the modernization program of the New 
Zealand government railways, who have 
been using welding for maintenance 
work for many years, and now contem- 
plate an expansion of their welding pro- 
The first “Sight Feed” genera- 
tors were purchased by the New Zealand 
railways about five years ago. 


gram. 





Death of McKay, 
Noted Inventor 
The death of W. F. MeKay, a well- 


figure in the compressed-gas 
manufaeturing field, occurred on Aug. 
16, following an illness of about 10 
weeks. In 1930 Mr. McKay beeame 
alliliated with The Linde Air Produets 
Co. as special sales engineer, and at 
one time he was connected with the In- 
ternational Oxygen Co. He was the 
inventor of the McKay gas valve and of 
other devices related to the compressed- 
gas industry. Sinee 1929, he served as 
chairman of the Safety Device Commit- 
tee of the Compressed Gas Manufactur- 
ers’ Association. 


known 





The Aladdin Rod & Flux Manufac 


turing Co., of Des Moines, Iowa, a 


nouneces the following appointments as 
jobbers for their products: Southern 
Minnesota Suvply Co., Mankato, Minn.; 
St. Cloud Auto Supply Co., St. Cloud, 
Minn.; D. 8. Milne Co., Fairmont, 
Minn.; Hub City Iron Co., Aberdeen, 
S. D.; Sioux Falls Machine Works, 
Sioux Falls, 8. D.; Cave Supply Co., 
Watertown, S. D.; Quanrud, Brink & 
Reibold, Ine., Bismarek, N. D.; Lind- 
berg-Maddison Welding Co., Hibbing, 
Minn.; Scheffer & Rossum Co., St. Paul, 
Minn.; Ross Frazer Iron Co., St. Jo- 
seph, Mo.; Freneh Co., Columbia City, 
Mo.; and Newkirk Sales & Service, Wat- 
erloo, Iowa. 

The Sight Feed Generator Co., Rich- 
mond, Ind., announees the appointment 
of the following distributors: Auto 
Parts Service, La Crosse, Wis.; John 
Bourehard & Sons Co., Nashville, Tenn. ; 
Huntington Forge & Machine Co., 
Huntington, W. Va.; Miller Co., Waco, 
Texas; Motor & Electric Supply Co., 
Bowling Green, Ky.; Motor Supply Co., 
Enid, Okla.; Orgill Brothers & Co., 
Memphis, Tenn.; Roper, Harris & 
Dunn, Greenville, Texas; Young & 
Vann Supply Co., Birmingham, Ala. ; 
and Oliver H. Van Horn Hardware Co., 
New Orleans, Shreveport and Hus- 
ton, La. 


The Machinery and Welder Corp., 
Chieago, Ill, have moved into larger 
quarters at 312-14 N. Sheldon St., 
which has double the floor space which 
was available in their former location, 
which was next door at No. 316. This 
company, founded three years ago, dis- 
tributes a complete line of are-welding 
equipment and acetylene equipment and 
supplies, and also rents are-welding 
equipment. 





The Universal Power Corp., Cleve- 
land, Ohio, announees the appointment 
of the Larkin Equipment Co., Interna- 
tional Harvester Bldg., Albany, N. Y., 
and the Silver Welding Service, West 
Roxbury, Mass., as distributors of the 
company’s are welders, electrodes and 
supplies. 


The Allsteel Press Co., 12015 S&S. 
Peoria St., Chieago, Ill, have ap- 
pointed L. Ray Phipps, 918 Lepeer St., 
Flint, Mich., as exclusive representative 
in Flint, Lansing, Saginaw and Bay 
City, for the “Verson” line of all-steel 
puneh presses. 


Thomas H. Simpkins, manager of the 
Logansport Oxygen Co., Logansport, 
Ind., passed away on Sept. 7th after a 
serious illness which confined him to his 
bed since last March. 


The Tupes Welding & Supply Co., 
535 Peek St., Muskegon Heights, Mich., 
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have changed their name to Tupes 
Spring & Welding Service, and have 
added a line of automotive springs in 
addition to their welding supply busi- 
ness. 


The New York office of Tube Turns, 
Ine., has been moved from 30 Chureh 
St. to the Bowery Savings Bank Build- 
ing at 110 East 42nd St. W. P. Cur- 
ley remains as district manager, with 
I. A. Pfeil as his assistant. 

The Torechweld Equipment Co., of 
Chicago, announces the appointment of 
the Metropolitan Welding & Supply 
Co., 112 Colfax St., St. Albans, N. Y., 
as distributor of their welding and eut- 
ting equipment. 





Miles C. Smith, formerly of the 
Stoody Co., Whittier, Calif., has been 
appointed sales manager of the Weld- 
ing Division of the Rich Manufacturing 
Co., Ltd., Los Angeles, Calif. 


Roy Hurt has been made manager of 
the Gas Products Co., Cleveland Division, 
with which is combined the National Oxy- 
gen Co.’s Akron district. His headquar- 
ters will be in Cleveland. 





enitieiddinemnntiienentl 


The South Park Welding Works, 2624 
Connor St., Port Huron, Mich., have 
taken on the distribution of cast-iron 
brazing flux manufactured by the Pratt- 
Brayman Co., of Oscoda, Mich. 


C. J. Haines, vice-president of the Na- 
tional Cylinder Gas Co., Chicago, re- 
cently returned from a European busi- 
ness trip of several months’ duration. 


D. O. Lindeblad has been appointed 
service engineer by the Torchweld 
Equipment Co., with headquarters at 
the company’s plant in Chicago, Ill. 


The Republic Steel Co., Youngstown, 
Ohio, announces the appointment of the 
Buhl Sons Co., Detroit, Mich., as dis- 
tributors of Tonean Iron. 


Harvey Winkleman, formerly with 
the Patterson Supply Co., Cleveland, 
Ohio, is now with the Gas Produets Co., 
also of Cleveland. 

T. R. Williams, who formerly oper- 
ated the Welders Supply Co., Muncie, 
Ind., has opened a similar business in 
Richmond, Ind. 





Notes From the Field 





Preheating Furnaces Made 
of Carbide Cans 


Another use is found for carbide cans. 
In A. H. Bond’s Welding Shop, Grand 
Rapids, Mich., the can is used as a sala- 
mander for preheating small jobs. The 
top and bottom are cut out of the can, 
then a grate is inserted about one-third 
of the distance down from the top, and 
air-vent slots are cut in the sides near 
the bottom. This device is economical 
in chareoal consumption, only a handful 
or so being required. 





The National Electric Welding Corp, 
of Huntington Park, Calif., has con- 
tracts for structural-steel reinforcing 
by welding in the Fine Arts High 
School building at Inglewood, and also 
in the State Street School at South 
Gate. This welding meets the require- 
ments of the new state safety building 
code as regards protection against earth- 
quake shocks. 


E. F. Cleveland was recently ap- 
pointed welding inspector and placed in 
charge of the plate shop of the May- 
wood plant of the Consolidated Steel 
Corp., of Los Angeles, Calif. Mr. Cleve- 
land, who has been with the Consoli- 
dated company for over 15 years, re- 





places Hollis Leake, who recently 
resigned to accept a position as umpire 
for the Western Baseball league. 


The Western Pipe & Steel Co., of 
Los Angeles, Calif., has been awarded a 
contract for the welding work on an 
80,000-barrel welded and riveted oil- 
storage tank for the Seaside Oil Co., 
near Chrisman, Calif. The roof and 
bottom of the tank will be of welded 
construction. A tank of similar speci- 
fications was also recantly completed by 
the same company. 


Nourse Watson, of Seminole, Okla., 
has built a new welding shop, 33x45 ft., 
containing a preheating furnace, an 
overbead hand-operated hoist for han- 
dling heavy work, and a full comple- 
ment of welding equipment. An acety- 
lene generator aud an air, compressor 
are set apart in a room separate from 
the shop. 


The Western Pipe & Steel Co., of 


San Francisco and Los Angeles, reports 
the recent purchase of seven new 400- 
ampere gas-engine-driven General Elee- 
trie welding units, to be used in con- 
nection with the work of completing a 
portion of the San Francisco aqueduct, 
known as the Hetch-Hetechy project. 
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The death of Harry Painton, a welder. 
which recently oceurred while he was 
welding on a locomotive, in Rockaway, 
Ore., was incorrectly reported in the Ay, 
gust issue of The Welding Engineer as 
having been caused by an exploded eylin- 
der head. Later reports are that Mr. 
Painton was welding a hollow piston, and 
evidently failed to remove the plugs, and 
the piston exploded. 


C. E. Ladd, formerly with The Linde 
Air Products Co., of Pittsburgh, Pa., 
has opened a welding shop operating 
under the name of “The Modern Weld- 
ing Service,” at Beckley, W. Va. In 
addition to a general welding business, 
Mr. Ladd will specialize in building up 
worn flanges on locomotive wheels. 


The California Oil Tool Co., of Tor- 
rance, Calif., -recently reopened its 
welding department after severa| 
months of inactivity. They feature oil- 
field welding, digging-bit service, and 
general hard-facing work. V. D. M. 
Smith and his son, L. J. Smith, are the 
owners. 

F. A. Petrie, of Pomona, Calif., asso- 
ciated for a number of years with the 
Pomona Valley Machine Works, re- 
cently opened a job welding shop at 
280 North Garey Ave., in Pomona. The 
new shop will be operated under thie 
name of the Garey Avenue Welding 
Works. 

Welded steel pipe is being used ex- 
tensively by the city of Colton, Calif., 
in a program of replacing a considerable 
amount of its water mains. The weld- 
ing is being done by the Hub City 
Welding Works, of Colton. 

The Angeles Welding Works recentl) 
opened for business at 3454 E. First St., 
in Los Angeles, Calif. E. F. Ayala is 
proprietor of the shop, which is 
equipped with portable acetylene and 
electric equipment. 

All-welded piping will be used in a 
new building being constructed to house 


the fire department of Grand Haven, 


Mich. The contract for the welding has 
been let to the Ottawa Welding Co., o! 
Grand Haven. 

The Industrial Welding Shop, Port 
land, Ind., recently completed a con- 
tract for the installation of six miles o! 
4-in. pipe, all oxyacetylene welded, tor 
the N. E. Masters Gas Co., of 
County, Ind. 

H. Ward, recently of Chicago, }105 
purchased the business of the U' 
Spring & Welding Co., at 47 East 
St., Salt Lake City, Utah, and is insta! 
ing an electric welder. He will spec 





| 


¥ 
Ge 














All failed in the 


parent metal 


NOT ONE 
FAILED IN 
THE WELD 













Bronze...and sohected to re pull sere sts. 
All failed in the cast iron... there were no. failures a es 
the Bronze! Tobin ace is uniformly dependable— ie 
welders like the way it flows, and the na phe . 
durable bonds it produces. GF 

The uniformity of Tobin Bronze is the result of elas 4 
inspection and the manufacturing. ote dentin dure 


brass and bronze products. . Re 
Thereare14 Anaconda Welding Rods. su 


procedures are outlined in detail in’ An ’ . sp 

cation B-13, A copy will be mailed to > you— —without “ 

A /\ A cost—for the asking. ae Beer ce 
age apd THE AMERICAN BRASS COMP, NY. 





ANACONDA WELDING RODS 
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ize in auto body and axle straightening. 


The Iowa Welding Shop has been Forest City, Iowa, equipped for 





, _—— opened by Lawrence Gall at 409 Valley shop and field welding. 
The Erie City Iron Works, Erie, Pa., St., Burlington, Iowa. The firm is 


recently installed a 300,000-volt oil- equipped for both shop and field welding. 


immersed General Electric x-ray unit, 
to be used for the x-ray examination of 
Class 1 pressure vessels. 





J. A. Yungers, of Red Wing, M 
recently opened a general job shop 


William Nanny and Walter Otis have  cializing in white-metal welding 
opened a welding and machine shop at automotive work. 








‘CLASSIFIED ADS - 


Help Wanted—75c per line, minimum 4 lines. Jobs Wanted—4 lines free. Other Ads—$1.00 per line, minimum 4 lines 
Count 8 words to line. Add 6 words for keyed address. 








FOR SALE 


Bargains—All makes of used Are Welders—guaranteed. 
tes inquiries invited. Service Co., 3741 Cedar Ave., Cleve- 
and, Ohio. 


Bargains—Demonstrator Arc Welders. Gasoline, electric 
drive, belted, or coupled-together outfits. 30 days’ trial. Easy 
terms, if desired. Write Ken’s Welding Exchange, Box 
U-941, Troy, Ohio. 











Bargain!—U. S. Navy Surplus, %4-in. heavy-coated Wes- 
tinghouse Electrodes, one position, reverse polarity; 65,000 
lb. tensile strength. Limited quantity. Manhattan Electrical 
Bargain House, Inc., 105 Fulton St., New York, N. Y. 


FOR SALE 





For Sale—Six No. 30 Superior Oxygen Regulators (Safet) 
Front) with one 3000-lb. gauge, 24-in. face registering cu. ft 
and one 300-lb. gauge, 2%2-in. face. Attractive price for quick 
disposal. NEW —never been used. Sold singly or as unit 
Carl Weaver, Troy Sunshade, Troy, Ohio. 








BUSINESS OPPORTUNITY 





Side-Line Salesmen— For Soldering and Welding Co: 
pounds. Good commissions. Exclusive territory. Addr 
S-2, The Welding Engineer. 





For Sale—200, 300 and 600 ampere Transformer-type Weld- 
ers; 25 and 60 cycle, 220 and 440 volts. Our stock also includes 
motor-generator sets. All machines guaranteed. Goodman 
Electric Machinery Co., 1060 Broad St., Newark, N. J. 
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CLEVELAND, OHIO 


HETHER it is in the tank shop 
or in the oil field—in the ma- 


fabrication, the UNIVERSAL ARC 


WELDER has gained remarkable acceptance among the largest plants 


in the country. 


chine shop or for maintenance, in 
the structural field or for plate 
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economical operation, producing perfect welds—that'’s why it has 


HE UNIVERSAL ARC WELDER will do as much in your shop. Easy, 
won new friends everywhere. Let us tell you more about it. 


T 
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POSITIONS WANTED 





Development Engineer—Formerly in welding department _— 
of Chrysler Corp. and in charge of methods and standards fo: 
Cord Corp. Also experienced in foundry practice. Trained to 


make investigations, tests and recommendations of welding 
procedures. Familiar with costs, time study, production cor 
trol, and routings. Address S-4, The Welding Engineer. 





Specialist in Plate Work—Over 15 years’ experience in de- — 
signing and erecting steel plate structures, by both welding 
and riveting. Thoroughly versed in welding procedures and 
scheduling of work in both the shop and the field. Graduate 
engineer. Address S-3, The Welding Engineer. 





Sales Engineer and Metallurgist—Desires connection wit 
gas or electric firm. Formerly District Sales Manager 
twenty Eastern and Southern states. Highest recomme! 
tions. Have following from coast, to coast. Address Sal 
Engineer, 837 West Fulton, Seattle, Wash. 





Combination Welder—6 years’ experience in are and gas 
welding, on all kinds of metals. Will go anywhere for st« 
position. J. H. Jarvis, 1524 Brown St., Dayton, Ohio. 





Combination Welder—Has been gas welding since 1914. 
also handle the arc. Formerly foreman of shop. Refere! 
Ben O. Warne, 1845 Nebraska Ave., Chicago, IIl. 





Recent M. E. Graduate of a mid-western university w 
to enter the welding field. Min. sal. Address S-1, The \ 
ing Engineer. 











THE ECONOMICAL HARD-SURFACING METAL 


For all requirements in hard-surfacing work on shovel teeth: dredging too's 
clam bucket lips; trim and body dies; clinker tools; plow shares, e! 


A REAL JOBBERS PROPOSITION ON REQUEST 
THE RESISTO-LOY COMPANY 








127 Baylis St., S.W. 








Grand Rapids, Mi-h 


— 
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77s R" 
A SHIELDED ARC ELECTRODE 


® A heavily coated electrode for high quality welding including overhead 
and vertical, in conformance with the requirements of the A. S. M. E. Code 
for Class 1 work. 


® WHITE FLASH TYPE B may be used in all positions, depositing metal 
of excellent physical characteristics at high speed, with ease of control and 
maximum efficiency. 


® The superior qualities of this rod are in full accordance with the tradition 
of leadership which has for a quarter of a century distinguished all Swedox 
welding materials. 


Enital Steel & Wire Company 


DAYTON, OHIO CHICAGO, ILL. DETROIT, MICH. 
095 E. Monument Ave. 4545 So. Western Blvd. 5035 Bellevue Ave. 











Mich. 


— 
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Quality Coke 


Plus 


Quality Limestone 
Plus 


Engineering Ability 


National Carbide 














{| 











National Carbide Sales Corporation 
Lincoln Building New York 
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| THIS BOOK HELPED ME 


~ HUNDREDS OF DOLLARS 
_l LLAR 
X-RAY EXHIBIT sexssrsesranenre 

































) r 
o! 
i signers, and Welding Users a 
National Metal Exposition-Booth 393 ores). Handbook of 
Arc Welding Design and 
_ Practiceisthemostcomplete — 
A NEW method of x-raying | book of its kind ever pub- 
| lished. Used by many promi- 
welded seams up to 4 inch | nent engineering schools. Sale et 
; om | of original edition broke all ft 
thickness will be given its first records. The new enlarged edition Lind 
° p | contains nearly 500 pages of accu- ACETY 
| public demonstration. You are | rate data and information on arc Air R 
‘ | welding, its applications and design mee 
cordially invited to examine procedure for most efficient use of Ba 
| the process, amply illustrated with se 
and study this latest develop- eee | BOSsTPAID G 
ment in the field of industrial pee wr ur clesateaen IN U.S.A, 
: leather gold embossed; size 6x9in. Foreign Postage 
radiography. 50c extra 
Order your copy from pes 
a. | i i ishi ; 
GENERAL ELEC CORPORATION | Welding Engineer Publis ng Co 
2012 JACKSON BLVD. CHICAGO, ILLINOIS 608 S. Dearborn St. Chicago, Ill. 7 
Branches in Principal Cities Lin 
ALUM 
——-PREPARED FOR LIQUEFACTION PLANTS Gen 
M 
ISCO AMERICAN SELECTED WALNUT SIZE CAUSTIC POTASH 
Differs both chemically and physically from other grades of Caus- [ig “°U™ 
tic Potash and yields greater returns to plants consuming potash 
for absorption use. Avoid costly delays by using ISCO An 1er 
' Selected Walnut Size Caustic Potash, the cheapest form 
“freeze-up’’ insurance. e 


Also Ceresine Wax, Orange, Lemon and White 


————eouwosas—s— 
e 
Zo me 
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Lal I=—_ 





BRAZ 
(US, SEIDEN S: ® &CO. Hi 

(2-49 Crscate BRON 
Chicago; Philadelphia; Cleveland; Boston; nee sville, N. Y.; Niagara Fa , 











N. Y.; Jersey City, N. J. . A 
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Buyer's Index AT LAST—A SPARK-PROOF 


Safety Welder’s Glove 
At One-Fourth 
the Usual Cost 


One shop reports 300 hours 
wear from a pair of National 
Spark Proof Gloves. Another 
says, “Sparks won’t touch it.” 
ACETYLENE (Compressed in Cylinders) Tested, approved and used by 
_ bac ig pr oat pat ag Cor ht Pn Yo rk, N. Y. Fisher Body Company and 
Linde Air Products Co., New York, N. Y. Ear! R. Cooper, President, many other large manu factur- 





For the convenience of the readers 

of The Welding Engineer, advertisers 

are listed here under the names of 
the products they sell. 











ACETYLENE WELDING WIRE Cooper Pham a ag ers 
- us on, Mich., ° 
Air Reduction Sales Co., New York, N. Y. yom “These ~ eagence ¥ 
American Brass Co., Waterbury, Conn. all that is claimed for Sold at the unbelievably low 
American Steel & Wire Co., Chics ago, Ill. cts nail aia eaeee. oe = 
owe J eerie ee Gricago, ll. good leather glove lasts price of 50c a pair or $5.00 
Centra tee ire Co Lvl es ' en otal ° . 
Commercial Acetylene Supply Co., New York, N. ¥ - —— Fy aga per dozen. Fabric glove with 
¥ ah tS piminghem, Ala. week, while these Spark leather palm 75c per pair or 
Imperial Brass Mig. Co., Chicago, Ill P root gn ores §=—«§ 7.50 per dozen. Place sam- 
inde Air Products Co., New York, N. Y. — wee th a Bernt " d od If sob 
F age Steel & Wire Co., Monessen, Pa. ag ol > ‘om ng pie order t ay- your job- 
Revere Copper & Brass, Inc., Rome, N. Y. they would be cheap ’ i- 
John A. Roebling’s Son Co., Trenton, N. J. 5e a pair instead of 50c. ber doesn’t handle, order di 
Seneca Wire & Mfg. Co., Fostoria, Ohio And __ besides, they are rect and give us your welding 
Sight Feed Generator Co., Richmond, Indiana comfortable on even the sobber’ 
Steel Sales Corporation, Chicago, Ti. hottest job. job ers name. 


ACID RESISTING WELDING WIRE 
American Steel & Wire Co., Chicago, Ill. 


. 
feos. ft Stcel & Wire Ca, Chicago, Lil. T h e N a t [ 0 n a | Gl 0 v e C 6 * 


. Electric Arc Cutting & Welding Co., Newark, N. J. . : H 
General Electric Co, Schenectaly, N. Y. 924 E. Main St. Columbus, Ohio 
Hobart Brothers Co., Troy, Ohio : 

tll. Hollup Corporation, Chicago, III. Glove Manufacturers for 35 Years 


International Nickel Co., Inc., New York, N. Y. 
Lincoln Electric Co., Cleveland, Ohio 

Maurath, Inc., Cleveland. Ohio 

Page Steel & Wire Co., Monessen, Pa. 

Steel Sales Corporation, Chicago, Ill. 


ALUMINUM SOLDER 


Aladdin Rod & Flux Mfg. Co., Des Moines, Ia. 
Central Steel & Wire se Chicago, iil. 


Metal Bond Mig. Co., St. Louis, Mo. WE: 
orchwe quipment re o., Chicago, IIl. aw l m 
ALUMINUM WELDING WIRE e Cc O e 


Air Reduction Sales Co., New York, N. Y. 
Central Steel & Wire Co.. Chicago, III 


. . h 
Hollup Corp., Chicago, Til. Vv Us U t O Li) to t e 
Imperial Brass Mfg. Co., Chicago, IIl. 
Lincoln Electric Co., Cleveland, Ohio 


ANNEALING FURNACES METAL SHOW 
General Electric Co., Schenectady, N. Y. 
BRAZING OUTFITS (Brass) 

See “Torches, Welding and Cutting” 
BRAZING OUTFITS (Electric) 











Why not make your New 


General Electric Co., Schenectady, N. Y. York home in a modern 
Harnischfeger Corp., Milwaukee, Wis. 
BRONZE FILLER RODS and convenient hotel, only 
Air Reduction Sales Co., New York, N. Y. 





americas Brass Co., Waterbury, Conn. a few minutes from the 

parma fren 0., gic ARO, Ill. - 

Centra tee Nire Co nicago, . . : : 
A Handy & Harman, New York, N. Y. Port of Authority Building. 

ae llup Core. Chicago, +o am 

mperial Brass Mfg. Co., Chicago, Il ; ; 

Linde Air Products Co., New York, N. Y. Single room with bath 
ES phe gs & Brass, e Rome, N. | # f 0 

Stee ales Corporation, Chicago, : 

lorchweld Equipment Co., Chicago, II. rom $1 . 


BUTT WELDERS 
e “Electric Resistance Welders” 


Popular priced restaurant 
CABLE (Are Welding) 
A Steel & Wire Co., Chicago, III. 
Central Steel & Wire: Coc Chicago, Til eS ee 


He ay Corp., Chicago, Til. 
Joh Roebling’ s Sons Co,, Trenton, N. J. 
St eel Sales Corporation, Chicago, Il. 


See also under “Electric Arc Welding Outfits” HOTEL 
ae 
r Reduction Sales Co., New York, ¥. 
Li ide Air Products Co., New You N. Y. 
National Carbide Sales o., New York, N. Y. 


Shawini orp., New York, N. Y. . 
ga Products Corp., Ne 311 West 23rd Street New York City 
CARBON (Blocks, Paste, etc.) 
Air Reduction Sales Co., New York, N. Y. 
Central Steel & Wire Co., Chicago, Ill. _ 
— Linde Air Products Co., New York, N. Y. 
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NEN ea 


PURPOSE 


.... and that purpose 
is to provide the ULTI- 
MATE in comfort and 
convenience. Take your choice! Some prefer the 
HELMET type—others the SKELETON. Aill will 
secure the utmost in safety and durability. 
CHAMBERS Helmet Goggles are worn like a cap 
—cool, light in weight, non-fogging—and not easily 
mislaid. Lenses quickly changed and all adjustments 
simply made without tools. Sold by leading dealers. 


CARTER-LOCKARD CO. 


Manufacturers 
225 W. 11th St. Los Angeles, California 








CHAMBERS Helmet GOGGLES 























No. 114 Imperial Welding and Cutting Outfit....$87.00 


Longer Life and Lower Upkeep 


IMPERIAL 
WELDING OUTFITS 


The test of many years has proved that Imperial welding 
and cutting torches last longer and cost less for upkeep 
and replacements. All parts are constructed for excep- 
tional durability and accurate. economical work. 


Order from vour local jobber 


IMPERIAL BRASS MFG. CO. 


522 South Racine Avenue CHICAGO 
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BUYER’S INDEX 


(Continued) 


CAST IRON SOLDER 


Central Steel & Wire Co., Chicago, III. 
Metal Bond Mfg. Co., St. Louis, Mo. 


CAST IRON WELDING ROD (Gas Welding) 
Air Reduction Sales Co., New York, N. Y. 
Bastian-Blessing Co., Chicago, Til. 

Central Steel & Wire Co., Chicago, Ill. 
Decatur Casting Co., Decatur, Ind. 

Hollup Corp., Chicago, Ill. 

Linde Air Products Co., New York, N. Y. 
Steel Sales Corporation, Chicago, Ill. 

CAUSTIC POTASH 
Innis, Speiden & Co., New York, N. Y. 

CUTTING TORCHES 
See “Torches, Welding and Cutting” 

CUTTING ELECTRODES (Electric Arc) 
Central Steel & Wire Co., Chicago, Ill. 
Electric Arc Cutting & Welding Co., Newark, N. J 
General Electric Co., Schenectady ¥. 


Lincoln Electric Co., Cleveland, Ohio 
Steel Sales Corporation, Chicago, Ill. 


ELECTRIC ARC WELDING OUTFITS 
J; D. Adams Co., Indianapolis, Ind. 
Slectric Arc Cutting & Welding fo Newark, N. J 
General Electric Co., Schenectady, N 
Harnischfeger Corp., Milwaukee, Wis. 
Hobart Brothers Co., Troy, Ohio 
Hollup Corp., Chicago, Lil. 
Lincoln Electri¢ Co., Cleveland, Ohio 
Universal Power Corp., Cleveland, O. 


ELECTRIC RESISTANCE WELDERS 
General Electric Co., Schenectady, N. Y 

ELECTRODES (Are Welding) 
J. D. Adams Co., Indianapolis, Ind. 
American Arc Welders, Roseau, Minn. 
American Brass Co., Waterbury, Conn. 
American Steel & Wire Co., Chic ago, III 
Arcos, Inc., Philadelphia, Pa. 
Central Steel & Wire Co., Chicago, Til. 
Champion Rivet Co., Cleveland, Ohio 
Electric Arc Cutting & Welding Co., Newark, N. J 
General Electric Co., Schenectady, N. Y. 
Gulf States Steel Co., Birmingham, Ala. 
Hobart Brothers Co., es Ohio 
Hollup Corp., Chicago, Til. 
International Nickel Co., Inc., New York, N. ¥ 
Lincoln Electric Co., C leveland, Ohio 
Maurath, Inc., Cleveland, Ohio 
Page Steel & Wire Co., Monessen, Pa 
John A. Roebling’s Sons rrenton, N. f. 
Seneca Wire & Mfg. Co., Fostoria, Ohio 
Steel Sales Corporation, Chicago, Ill. 
Stulz-Sickles Co., Newark, N. J. 


ELECTRODE HOLDERS 
J. D. Adams Co., Indanapolis, Ind. 


Churchward Engineering Co., New Haven, Conn 
Central Steel & Wire Co., Chicago, III 
Electric Arc Cutting & Welding Co.. Newark, N. J 


Fibre Metal Products Co., one nage Pa. 
General Electric Co., Schenectady, Y 
Harnischfeger Corp., Milwaukee, wi is. 

Hobart Brothers ‘O., Troy, Ohio 
Hollup Corp., Chicago, Ill. 

Lincoln Electric Co., Cleveland, Ohio 
Steel Sales Corporation, Chicago, Ill. 
Universal Power Corp., Cleveland, O. 

FACE SHIELDS (Are Welding) 

Central Steel & Wire Co., Chicago. Ill 

Electric Arc Cutting & W ‘elding Co. “mys wark, N. J 
—— Electric Co., ey: 

Hobart Brothers Co., Troy, Ohio 

Hollup Corp., Chicago, Til. 

Ideal Face Shield Co., Columbus, Ohio 

Lincoln Electric Co., Cleveland, Ohio 

Steel Sales Corporation, Chicago, Il. 

FIREPROOF PLASTIC MATERIAL 
See “Carbon, Blocks, Paste, etc.”’ 


FIXTURES, WELDING 
Harnischfeger Corp., Milwaukee, Wis. 
FLUXES 
Air Reduction Sales Co., New York, N. Y. 
Anti-Borax Compound Co., Fort Wayne, Ind. 
Bastian-Blessing Co., Chicago, Iil. 
Central Steel & Wire Co., Chicago, III. 
Commercial Acetylene Supply Co., New York, N. Y 
Hollup Corp., Chicago, Ill. 
International Nickel Co., Inc., New York, N. Y. 
Imperial Brass Mig. Co., Chicago, Ill 
Linde Air Products Co., New York, N. Y. 
Metal Bond Mfg, Co., St. louis, Mo 
Steel Sales Corporation, Chicago, IIl.. 
Torchweld Equipment Co., Chicago, Lil 
GAS SAVING DEVICES 
Bastian-Blessing Co., Chicago, Ill. 
GENERATORS (Acetylene) 
Air Reduction Sales Co., New York, N. Y 
Bastian-Blessing Co., C hic ago, Ill 
Linde Air Products Co., New York, N. Y. 
Sight Feed Generator Co., Richmond, Ind. 


GENERATORS (Are Welding) 
See “Electric Arc Welding Outfits” 
GLOVES 
Hollup Corp., Chicago, Ill. 
National Glove Co., Columbus, Ohio 
John Tillman Co., Long Beach, Calif. 





fARD 


ELMI 


MACH 


MACH 
MACH 


WANT 


MATE 


MECH 
MONI 


NYG 


SEAM 
SILVE 


SOLD 


SPOT 














BUYER’S INDEX ones were 


(Continued) _ E U y E we A 
g0GGLE ; ” fe - TS ee 
Re: ucla Batee Cag, Meee esta, H-. ELECTRODE HOLDERS 


rter- Lockard Co., Los Angeles, Calif. 
ral Steel & Wire Co., Chicago, Ill. THE STANDARD OF PERFECTION 
ial Acetylene Supply Co., New York, N. Y. 
Corp., Chicago, Il. 
é Brass Mfg. Co., Chicago, Ill Three 
nde Air Products Co., New York, N. Y. Si 
Sales Corporation, Chicago, III. szes 
ld Equipment Co., Chicago, IIl. 
jRD SURFACING MATERIALS 
‘ir Reduction Sales Co., New York, N. Y. 
Steel & Wire Co., Chicago, Ill. 
Electric Co., Cleveland, Ohio 
\ir Products Co., New York, N. Y. 
Sales Corporation, Chicago, Ill. 
Company, Whittier, Calif. 
Sickles Co., Newark, N, J. 
HELMETS (Are Welding) 
ral Steel & Wire Co., Chicago, Ill. 
Arc Cutting & Welding Co., Newark, N. J. 
Electric Co., Schenectady, N. Y. 
iischfeger Corp., Milwaukee, Wis. 
ut Brothers Co., Troy, Ohio 
lup Corp., Chicago, Hl. 
| Face Shield Co., Columbus, Ohio 
Electric Co., Cleveland, Ohio 
Steel Sales Corporation, Chicago, III. 
UGHTERS (For Gas Welding) 
Reduction Sales Co., New York, N. Y. 
tian-Blessing Co., Chicago, Ill. 
Steel & Wire Co., Chicago, Il. 
mmercial Acetylene Supply Co., New York, N. ¥ 
perial Brass Mfg. Co., Chicago, III. 
fety Gas Lighter Co., Lynn, Mass. 


me ; lass. SOLDERED OR REMOVABLE CONNECTION 
py nn Ramah 5 ve Rag NO SCREWED JOINTS TO HEAT 


hweld Equipment Co., Chicago, Il. 


‘\CHINES, CUTTING Worn Jaws Easily Replaced at Low Cost. No Springs. 
See “Mechanically Operated Cutting Torches” GUARANTEED TO OUTLAST ANY TWO OTHER 


WACHINES, WELDING (Electric Arc) AUTOMATIC 


Electric Co., Schenectady, N. Y. HOLDERS NOW ON THE MARKET. 


1 Electric Co., Cleveland, Ohio Sold Thru Mfgrs. of Arc Welding Equipment and 
WACHINES, WELDING (Oxy-Acetylene) 
















SIZE 1— 


—Medium Welding 
&” to *&” Dia— 


—Electrodes 






—Heavy Welding 
—Electrodes 


spin Te oie ihe mati “a Jobbers of Same. 

Re uction Sales Co., New y ork ‘ i. 
CRT ee ere THE FIBRE-METAL PRODUCTS CO. 
\ L eduction Sales Co., New York, N. Y. CHESTER, PA. 








in-Blessing Co., Chicago, Il. 
al Brass Mfg. Co., Chicago, Tl van nena’ ciciiehaaan a 
e Air Products Co., New York, N. Y. 
hweld Equipment Co., Chicago, Ill. 
WATERIAL HANDLING EQUIPMENT 
chfeger Corp., Milwaukee, Wis. 
WECHANICALLY OPERATED CUTTING TORCHES 




















Reduction Sales Co., New York. N. Y. Do 
nde Air Products Co., New York, N. Y. You Can _ It 
WNEL METAL RODS AND ELECTRODES BETTER with 


| Steel & Wire Co,, Chicago, Ill 





\ j as 7 2 
national Nickel Co., Inc., New York, N. Y. ° 
OXYGEN . 
Ar Reduction Sales Co., New York, N. $ TORCHWELD NON-FLASH T 
mmercial Acetylene Supply Co., New York, N. Y. 
\ir Products Co., New York, N. Y. 
POSITION FINDERS Have No Equal 
schfeger Corp., Milwaukee, Wis. ot —Built Up toa 
REGULATORS (Oxy-Acetylene) Standard and 
tr Reduction Sales Co., New York, N. Y. andar an 
ler Milburn Co., Baltimore, Md. Not Down to 
a Price 


n-Blessing Co., Chicago, II. 
ercial Acetylene Supply Co., New York, N. Y. 
perial Brass Mfg. Co., Chicago, II 
e - Products Co., New York, N. Y. built to rigid spe- 
tchweld Equipment Co., Chicago, Ill. ifj ; 
cifications that are 
SEAM WELDERS pets 
i WELDERS — scientifically cor- 
Electric Resistance Welders ct d t 
SILVER SOLDERS oa “a f oh qpecacr 
ly & Harman, New York, N. Y ing the inest grade 
SOLDERS workmanship. No 
| Steel & Wire Co., Chicago, I! wonder thousands 
Metal Bond Mfg. Co., St. Louis, Mo of welders say that 
#0T WELDERS — Torchweld gives 
see “i lectric Resistance Welders” them the most for 
their money. Torch- 
‘weld equipment 
lasts, longer, works 
better, is faster and 








STAINLESS CLAD PLATE 

lt Steel Co., Chicago, Ill. 

STAINLESS STEEL WELDING WIRE 
“Acid Resisting Wire” 

INNING COMPOUND 














Metal ond Mfg. Co., St. Louis, Mo. more economical. 
TORCHES (Welding and Cutting) Above is shown the No. 24 Non-Flash Welding Unit with 
Reluction Sales Co., New York, N. Y. the new one-piece swedged copper tips. Unit contains 
‘ian it vet sag Sin, ammaang Md. torch with non-flash patented features, also two 2-gauge 

la lessing °o., 1cago, > Ss i i 
isl Abneslone — Co. New York, N.Y. heavy-duty regulators built entirely of bronze drop forg- 
Brass Mfg. Co., Chicago, Il}. ings (no castings). All equipment shown is built to the 


\ir Products Co., New York, N. Y. 
ld Equipment Co., Chicago, Il. 


VELDIN : COMPOUND (For Shape Welding) Write Today for Your Free Copy of Catalogue No. 34 
att ction Sales Co., New York, N. Y. . 
Steel & W Co., Chicago, Tl 
ie Sea Gor” See at, y, Torchweld Equipment Company 
ELDIN'(; RODS AND WIRE 1035 W. LAKE ST. CHICAGO, ILL. 


‘E'-ctrodes” and “Acetylene Welding Wire” 


most rigid Torchweld specifications. 


Lens 




















THE WELDING ENGINEER 
September, 1934—Page 61 














eee ee 





The Oxy-Acetylene Welder’s Handbook 


— containing practical information 


| Pocket Size, 444/’x614” 
Price, postpaid, $2.00 


For THE EXECUTIVE 


Careful organization for oxy-acetylene welding is 
essential if the benefits of the process such as econ. 
omy and speed of production and superior product 
are to be derived. Such fundamental subjects as 
design, training operators, inspection and test are 
so handled to permit the organization of your weld. 
ing department on a sound basis or to check up on 
your present operations. 





For THE SUPERVISOR AND FOREMAN 


Constant supervision must be exercised to know 
that your welders are producing sound work. In. 
spection and testing programs are outlined in a man- 
ner to help you determine whether good work is 
being done. Training schedules and suggestions are 
included to assist you in preparing new men for 
your department. 


For THE WELDER 


Success in the welding profession depends entirely 
on the operator’s ability with the torch. Proven 
procedures for various operations are included to- 
gether with suggestions for checking and improving 
your work without the aid of an expert. 


iz CONTENTS: 


102 Illustrations 
Flexible Binding, 208 Pages 








CHAPTER I CHAPTER III CHAPTER VII 
The Welding Gases Setting Up Equipment Training Operators 
Introductory — Oxygen — Calcium Carbide Procedure for Assembling Apparatus—Car- Selection—Shopwork—Preliminary Periods 
—Acetylene — Acetylene Generators — bonizing Flame—Neutral Flame—Oxidiz- of Training—Practice Exercises. 


ing Flame—Preliminary Exercises—Cost 
Factors in Welding. 


Dissolved Acetylene. 


CHAPTER II 





| 


Welding Equipment 
Regulators — Gauges — Hose — Torches— 
Goggles—Lighters—Fluxes — Grinders — 
Sand Blast — Asbestos — Preheating — 


Equipment — Welding Rods — Testing 


Welding Rods. 


| Order your copy today! 








The Welding Engineer Publishing Co. 
608 So. Dearborn St., Chicago. 


Please send me at once a copy of “The 
Oxy-Acetylene Welder’s Handbook.” 


(1) Two dollars is enclosed (Use Check 
or P. O. Money order). 


0) Send C, O. D. 


() Mail your bill which will be paid at 
once. 


Name 


Street 
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CHAPTER IV 


Methods of Welding 


Thin and Thick Material—Flanged Edges 
— Rules for Good Welding — Forward 
Welding — Backward Welding — Rod 
Manipulation — Double Welding — Verti- 
cal Welding — Horizontal Welding — 
Overhead Welding — Swish Weld — 
Fadeaway Weld — Welding by Succes- 
sive Pools. 


CHAPTER V 


Preparation for Welding 


Design — Butt Weld — Caulking Weld — 
Fillet Weld—Flush Weld—Lap Weld — 
Strap Weld — Tack Weld — Types of 
Tank Seams — Bronze Collar Weid a 
Shear Vee Weld — Beveling — Expansion 
Preheating — Molds — Dished Patches — 
Cleaning. 


CHAPTER VI 
Inspecting the Weld 


Penetration — Fusion—Adhesions — Under- 
cutting — Incipient Cracks—Alignment— 
Buckling — Reinforcement — Hard Spots 
—Blowholes. 


CHAPTER VIII 
Welding Properties of 


Common Metals 
Cast Iron — High Carbon Steel — Chrom- 


ium Alloys — Manganese Steel — Malle 
able Iron—Chrome Molybdenum Steel 
Aluminum — Monel Metal — Nickel 


Lead—Copper—Bronze—Brass. 


CHAPTER IX 
Testing 


Examination of Operators — Tensile Test 
—Compression Test—Bend Test — Shoci 


Test—Soapsuds Test — Submersion Test 


—Kerosene Test — Etching Test — Test 
ing the Entire Welding Operation. 


CHAPTER X 


Important Applications 
Tank Welding — Pipe Welding — Sheet 
Metal Welding — Aircraft Welding 
—Brazing — Silver Soldering—Hard | 
ing—Cutting—Typical Jobs. 
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